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A mSTORV 

OF BIRDS. 



PART V. 

OF BIRDS OF THE CRANE KIND. 



CHAPTER L 

Of Birds of the Crane Kind in General. 

The progressions in nature from one class <if beings 
to another, arc Always by slow and almost imperceptible 
degrees. She has peopled the woofeand the fields with 
a variety of the most beantifnl birds, and, to leave no 
part of her extensive territories untennanted, she has- 
shocked the waters widi its feathered inhabitants also: 
she has taken the same care in providing for the wants 
of her animals in this element, as she has done with res- 
pect to those of the other; she has used as mnch pre- 
caution to render wgiter-fowl fit for swimming, as she 
did in forming land fowl for flight: she has defended 
their feathers with a natural oil, and united their to«5 
by a webbed membrane; by which contrivances they 
have at once security and motion. But between the 
^classes of land birds that shun the water^ and gf watef - 
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10 ttlfitoEY ef 

fowl that are made for swim«ii»g aad Hving on it> ^t 
has forkned a very numerous tribe of birds, that seem to 
partake of a middle nature; that, with divided toes, 
seesaingly fitted to live upon land, are at ^ same time 
fumisliH^d with appetites that chidSy attach them to the 
waters. These can properly be called neither land birds 
nor water-fowl, as they provide all their sustenance from 
watery places, and yet are unqualified to seek it in those 
depths where it is often found in greatest plenty. 

This class' of birds, of the crane kind, are to be dis-' 
tinguished from others rather by their appetites than 
their conformatioa. Yet even in this respect they seem 
to be sufficiently discriminated by nature: as they are 
to live among the waters, yet are incapable of swimming 
in them, most of them have long legs, fitted for wading 
in shallow waters, or long bills proper for groping in 
them. . 

Every bird of this kind habituated to marshy places^ 
may be kno^^^, if not by the length of its legs, at least 
by the scaly surface of them. Those who have observ- 
ed the legs of a snipe or a woodcock will easily perceive 
my meaning; and how different the surface of the skin 
that covers them is from that of the pigeon or the par- 
tridge. Most birds of this kind, also, are bare of feath^ 
ers half way up the thi^; at least, in all of them, above 
the knee. Their long habits of wading in the waters^ 
and having their kgs continually in moisture, prevents 
the growth of fathers on those parts; so that there is a 
surprising difference between the leg of a crane, naked 
of fieathers almost up to the body, and the falcon, boot- 
ed almoin to the very toes. 

The bill also is very distinguishable in most of this 
class. It is, in general; longer than that of other bir(b, 
a^d in some finely fluted on every sid^ while nt the 
point it is possessed of extreme sensibility, and furnish- 
ed with nerves for the better feeling their foiod at the 
b^tom of marshes, where it cannot be seen. Some> 
birds of this class are thu$ fitted with every conveni^ 
enccj they have long legs for wading, tong necks for 
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THE CRANE KIND. 11 

stooping^ long bills for searcfaiii^, and nervous points for 
feeling. Others are not so am^y provided for; as some 
have long bills^ but legs of no great length; and others 
have lOTg necks, but very short^legs. It is a rule which 
iimversaUy holds, that whei^e^ the birds legs are long^ 
the neck is also long in n^portion. It would inde^ 
be an incurable defect in the bird's conformation, to be 
ItfLed upon stilts above its food, without being furnished 
with an instrument to reach it. 

If we consider the natural power of this class, in a 
comparative view, they will seem rather inferior to thc^se 
of every other tribe. Their nests are more simple than 
those of the sparrow; and their methods of obtaining 
food less ingenious than those of the falcon: the pie ex- 
ceeds them in cunning: and though they have all the vora* 
ciousness of the poultry tribe, they want th^ir fecundity. 
None of this kind, therefore, have been taken into man^s 
society^ or under his protection: they are neither caged 
like t£e nightingale, nor kept tame like the turkey, but 
lead a life of precarious liberty, in fens and marshes, at 
the edges of lakes, and along the sea-shore. They all 
live upon feh or insects, one or two only excepted: 
even those that are called Mi^-^uekerSf such as the snipe 
and the woodcock, it is more than probable, grope the 
bottom of marshy |daces only for such insects as are de- 
ported there by tJieir kind, and live in a vermicular 
state in pools and plashes^ till they take wing ^x^d be- 
come flying insects. 

All di^ dass, therefore, that are fed upon insects, 
their food being easily digestible^ are good tq ht eaten; 
v^hile those who live entirely upon fish abounding in oil, 
acquire in their fles^ the rancidity of their diet, and are 
in g^eral unfit for our tables* To savages, indeed, and 
sailors on along voyage, every^ thing ttia^ has life seems 
^ood to be eat^i, and we often find them recommending 
those animals as daintier, which they themselves would 
spuim at after a course of good living. Nothii^ is mpre 
Qommmi in theii^ journals than such accounts; as these — 
*^^ Thi3 day we stmt a fox — ^pretty good editing; this day 
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found them; and in the present instance^ faUe rai dawB^ 
blended with truth, to posterity. 

In these accounts, therefore, there is some foundatimi 
of truth, yet mu(?h more has been added by fency. The 
crane is certainly a very social bird, Mkd they are sel- 
dom seen alone. Their usual method pf flying or sit- 
ting is in flocl;:s of fifty or sixty together; aad while ^ 
part feed, the rest stand like sentinels upon duty. The 
fiible of tiieir supporting their aged parents may have 
arisen fromjtheir strict connubial ^ffectiiMi; and as for 
their fighting with the pigmies, it may not be impro- 
bable but that they^have boldly withstfM3Hd the invasions 
of monkeys coming to rob their nests; for, in this case, 
as the crane lives upon vegetables, it is not probable 
that it would be the first aggressor. 

However this be, the crane is a wandering sociable 
bird, that for the most part subsists upon vegetaUes, 
and is known in every country of Europe accept our 
own. There is no part of the world> says Bellonids^ 
where the fields are cultivated, that the crane does not 
come in with the husbandman for a share in the harvest. 
As they are birds of passage, they are seen to depart 
and return r^ularly at those seasons when their pro- 
vision invites or repels them* They generally leave 
Europe about the latter end of autumn, and retiim ia 
the begianing of summer. In the inland parts of the 
continent they are seen crossing the country in flocks of 
fifty or a hundred, miJ^ing from the northern regioi^ 
towards the south. In these migi^atio^, however, they 
are not so resolutely bent upon going forward, but thai 
if a field of corn offers in their way they will stdp a while 
to regale upon it: on such occasions they do incredible 
damage, chiefly in the night; and the husbandman, who 
lies down in joyful expectation, rises in the morning to 
see his fields laid entirely waste, by Mk ^nemy whose 
march is too swift for his vengeance to overtake. 

Our own country is free from their visits, not but that 
they were fonuerly known in this island, and held in 
great estimation for the delicacy of their flesh; ther^ 
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THE CRANE KIXD. 15 

was even a penalty upon such as destroyed their /;ggs; 
put at present they nelver go so far out of thei" way- 
Cultivation and populousness go hand in hapd; and 
though our fields may offer them great plentf? yet it is 
so guarded, that the birds find the venture^reater than 
the enjoyment, and probably we are mu^A better off by 
their absence than their company. Whatever their 
flesh might once have been, when, as Plutarch tells us, 
cranes were blinded and kept in coops, to be fattened 
for the tables of the great in Rome; or as they were 
brought up, stuft with mint and rue, to the tables of 
our nobles at home; at present they are considered all 
over Europe as wretched eating. The flesh is fibrous 
and dry, requiringj much preparation to make it palata- 
ble; and even after every art, it is fit only for the stom- 
. achs of i^trongand labouring people. 

The cold arctic region seems to be this bird'ii favourite 
abode. Thiey come down into the more southern parts 
of Europe rather as visitants than inhabitants; yet it is 
not well known in what manner they portion out their 
time to the different parts of the world. The migra- 
tions of the field-fare or thru^ are obvious and well 
known; they go northward o^ southward, in one simple 
track; when their food fails them here, they have but 
one region to go to. But it is otherwise with the crane: 
h^ changes place, like a wanderer; he spends the autumn 
in Europe; he then flies off, probably to some more 
jsouthem climate, to enjoy a part of the winter; returns 
to Europe in the spring; crdsses up to the north in sum- 
mer; visits those lakes that are never dry; and then 
eomes down a^ain, to make depredatiojis upon our cul- 
tivated grounds in autumn. Thus, Gesiier assures us, 
^hat the cranes usually begin to quit Germany from about 
the eleventh of September to the seventeenth of Octo- 
ber; from thence they were seen flying southward by 
thousands; and Redi tells us they arrive in Tuscany a 
short time after. There they tear up the fields, newly 
fiown, for the grain just committed to the ground, and 
do great misehief. It is t© be supposed, tlmt in the se- 
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verivy of winter they go southward^ still nearer the 
Line. They again appear in the fields of Pisa regularly 
about tie twentieth of February, to anticipate the spring. 

In thest journeys it is amazing to conceive the heights 
to which th«y ascet^d when they fly. Their note is the 
loudest of all tt her birds; and that is often heard in the 
clouds when the bird itself is entirely unseen. As it is 
light for itssi2e, sluA spreads a large expanse of wing, it 
is capable of floating at the greatest height, where the 
air is lightest; and as it secures its safety, and is entire-* 
ly out of the reach of man, it flies in tracts which would 
be too fatiguing for any other birds to move forward in. 

In these aerial journeys, though unseen themselves, 
they have the distinctest vision of every object below. 
They govern and direct their flight by their cries; and 
exhort each other to proceed or to descend, when a fit 
opportunity offers for depredation. Their voice, it 
was observed, is the loudest of all the feathered tribe; 
and its peculiar clangour arises from the very extraor- 
dinary length and contortion of the windpipe. In 
quadrupeds the windpipe is short, and the glottis, or 
cartilages that form the voice, are at that end of it 
which is next the mouth; in water-fowl the windpipe is 
longer, but the cartilages that form the voice are at the 
other end, which lies down in their belly. By this 
means they have much louder voices, in proportion to 
their size^ than any other animals whatever; for the note, 
when formed below, is reverberated through all the 
rings of the windpipe till it reaches the air. But the 
voice of the duck or the goose is nothing to be com- 
pared to that of .the crane, whose windpipe is hot only 
made in the same manner with theirs, but is above 
twenty times as long. Nature seems to have bestowed 
much pains in lengthening out this organ. From the 
outside it enters through the flesh into the breast-bone, 
which hath a great cavity within to receive it. There, 
being thrice reflected, it goes out again at the same 
hole, and so turns down to the hings; and thus enters 
the body a second time. The loud clangorous sound 
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THE CBANE KIND, 17 

whiefa the bird is thus enaUed to produce, is^ wheft 
near, almost deafening; however, it is fmrticularly ser- 
viceable to the animal itself, either during its migiitions 
or its stay: by it the flock is encouraged in their jour- 
neys; and if, while they are feeding, which is usually 
performed in profound silence, they are invaded oa 
any side, the bird that first perceives the danger is sure 
to sound the alarm, and all are speedily upon the wing. 
As they rise but heavily, they are very shy birds^ 
and seldom let the fowler approach them. Their de- 
predations are usually made in the darkest nights; at 
which time they enter a field of corn, and trample it 
down, as if it had been crossed over by a regiment of 
soldiers. On other occasions they choose some exten- 
sive solitary marsh, where they range themselves all 
day, as if they were in deliberation; and not having that 
grain which is most to their appetites, wade the marshes 
for insects, and other food, which they can procure with 
less danger. 

Com is thdr favourite food; but there is scarcely any 
other that comes amiss to them. Redi, who opened 
several, found the stomach of one full of the herb called 
dandelion; that of another was filled with beans; a third 
had a great quantity of clover in its stomach; while that 
of two others was filled with earth-worms and beetles: 
in some he found liz^ards and sea fish; in others, snails^ 
grass, and pebbles, swallowed, perhaps, for medical 
purposes. It seems, therefore, that these birds are 
easily supplied, and that they are noxious to corn fields 
but on Bomt particular Occasions. 

In general it is a peaceful bird, both in its own socio* 
ty, and with respect to those of the forest. Though so 
large in appearance, a little falcon pursues, and often 
disables it. The method is, with those who are fond of 
hawking, to fly several hawks together against it, which 
the crane endeavours to avoid, by flying up perpen- 
dicularly^ till the air becomes too thin to support it any 
higher. The hawk, however, still bears it company; 
and thoQgh less fitted for floating in so thin a medium^ 
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yet, possessed of greater rapidity, it still gains the as- 
ceBdency. They both often rise out of sight; but soon 
the spectator, who keeps his eye fixed above, perceives 
them, like two specks, beginning to appear: they gather 
on his eye for a little space, and shortly after come turn-' 
bling perpendicularly together, with great animosity on 
the side of the hawk, and a loud screaming on that of 
the crane. Thus driven to extremity, and unable to 
fly, the poor animal throws itself upon its back, and in 
that situation makes a most desperate defence, till the 
sportman coming up, generally puts an end to the coti- 
test with its life. 

It was once the barbai-ous custom to breed up cranes 
to be thus baited, and young ones were taken from the 
nest to be trained up for this cruel diversion. It is an 
animal easily tamed; and, if we can believe Albertus 
Magnus, has a particular aifection for man. This quali- 
ty, however, was not sufficient to guard it from being 
made a victim of his fierce amusements. * The female, 
which is easily distinguished from the male, by not be- 
ing bald behind as he is, never lays above two eggs at a 
time, being like those of a goose, but of a bluish colour* 
The young ones are soon fit to fly, and then the parents 
forsake them to shift for themselves; but, before this 
time, they are led forth to the places where their food 
is most easily found. Though yet unfledged, they run 
with such swiftness that a man cannot easily overtake 
them. We are told, that as they grow old their plu- 
mage becomes darker; and, as a proof of their longevi- 
ty, Aldrovandus assures us, that a friend of bis kept one 
tame for above forty years. 

Whatever may have been the disposition of the great, 
the vulgar of every country, to this day, bear the crane 
a compassionate regard. It is possible the ancient pre- 
judices in its favour, which, once having been planted, 
are eradicated but slowly, may still continue to operate. 
In some countries it is considered as a heinous offence to 
kill a crane; and though the legislature declines to pun- 
ish, yet the people do not fail to resent the injury. The 
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crane they in some measure consider as the prophet of 
the season: upon its approach or delay they regulate the 
periods of their rural economy. If their favourite hird 
comes eariy in the season, they expect a plentiful sum- 
mer; if he is slow in his visits, they then prepare for 
an unfavourable spring. Whatever wisdom there may 
be in despising tne prejudices of the vulgar, there is 
but little in condemning them. They have generally had 
their origin in good motives; and it should never be 
our endeavours to suppress any tender emotions of friend- 
ship or pity, in those hard breasts that are in general 
unsusceptible of either. 



CHAPTER ra. 

The Stork. 

If we regard the Stork externally only, we shall be 
very apt to confound it with the crane. It is of the 
same size; it has the same formation as to the bill, neck, 
legs, and body, except that it is something more corpu- 
lent. Its differences are but very slight; such as the 
colour, which in the crane is ash and black, but in the 
stork is white and brown. The nails of the toes of the 
stork also are very peculiar, not being clawed like those 
of other birds, but flat like the nails of man. 

These, however, are but very slight differences; and 
its true distinctions are to be taken rather from its man- 
ners than its form. The crane has a loud piercing 
voice: the stork is silent, and produces no other noise 
than the clacking of its under chap against the upper: 
the crane has a strange convolution of the windpipe 
through the breast- bone; the stork^s is formed in the 
Msual manner: the crane feeds mostly upon vegetables 
and grain; the stork preys entirely upon frogs, fishes, 
birds, and serpents: the crane avoids towns and popu- 
lous places; the stork lives always in or near them: the 
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crane kys but two eggs, and the rtork geocrftlly four* 
These are distinctions fully sufficient to mark the spe- 
cies, notwithstanding the similitude of their form. 

Storks are birds of passage, like the former; but it 
10 hard to say whence they come, or whither they go. 
When they withdraw from Europe they all assraible 
00 ft particular day, and never leave one of their com*- 
pany behind them* They take their flight in the ni^t^ 
which is the reason the way they go has never been ob- 
served. They generally return into Europe in the 
middle of March, and make their nests on the tops of 
chimnies and houses, as weti^ of high trees. The fe- 
males lay from two to four eggs, of the size and colour 
of those of geese, and the male and female sit upon 
them by turns. They are a month in hatching; and 
when their young are excluded, they are particularly 
solicitous for their safety. 

As the food of these birds consists in a great mea- 
sure of frogs and serpents, it is not to be wondered at 
that different nations have paid them a particular vene- 
ration. The Dutch are very solicitous for the preser* 
vation of the stork in every part of the republic. This 
hird seems to have taken refuge among their towns, and 
builds on the tops of their houses without any molesta- 
tion. There it is seen resting familiarly in the streets, 
and protected as well by the laws as the prejudices of 
lie people. They have even got an opinion that it 
will only live in a republic; and that story of its filiid 
piety, first falsely propagated of the crane, has in part 
been ascribed to the stork. But it is not in republics alone 
that the stork is seen to reside, as there are few towns 
on the continent, in low marshy situations, but have the 
stork as an inmate among them; as well the despotic 
princes of Germany, as the little republics of Italy. 

The stork seems a general favourite even among the 
moderns; but with the ancient Egyptians their regard 
was carried even to adoration. This enlightened peo- 
ple, who worshipped the Deity in his creatures, paid 
divine honours to the Ibis, as is universally known. It 
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has been usually supposed that the ancient ibis it the 
same with that which goes at presimt by the same name; 
a bird of the stork kind^ of about the size of a cur- 
lew^ all over hkcky with a bill very thick in the be- 
ginning^ but ending in a point fpr the better seizing 
its pney^ which is eaterpitiars^ locusts, and sei|>eats. 
But however useful the HMd^*n ibjs may be in ridding 
Egypt, where it resides, of the vermin and venomous 
aniflials that infest it, yet it is much doubted whether 
this be the same ibis to which the ancients paid their 
adoradon. Mai^le^ the Fr^ch eoi^ at Cairo, ob< 
serves, that it is very hard to determine what bird the 
ancient ibis certainly was, beciKise there are cranesy 
storks^ hawks^ kit£», and falcons, that are all equal ene* 
nues to serpenti^ and devour a vast number. He far- 
ther adds, that in the month of May, when the vmd$ 
begin to blow flrom the internal parts of Africa^ there 
9re several strts of birds that come down from Uppe? 
Egypt, fimn whence they are driven by the rains, in 
aearch <if a better habitaticm, and that it is then they 
do this /country sueh signal services. Nor does the 
figure of this bird hieroglyphicaI]y repro»eated on l^ir 
pilters, mark it sufficiently to make the distinction. Be- 
sides, the modem ibis is not peculiar to Egypt? as it 13 
to be seen but at certain seasons of the year; whereas 
we are informed by Pliny, that this bird was seen no 
where else. It i^ thought, therefore, that the true ibis 
is a bird •of the vulture kind, desmbed above, and 
caJkd by some the Capon of Pharaoh, which not only 
is a devourer of serpents, but will follow the calpavans 
that go to Mecca, to feed upon the oi&I of the animals 
that are kiUed on the journey. 
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CHAPTER IV. 

Of the Balearic and other foreign Cranes. 

Having ended the last chapter with doubts concern- 
ing the ibis, we shall begin this with doubts concerning 
the Balearic Crane. Pliny has described a bird of the 
prane kind with a topping resembling that of the green 
woodpecker. This bird for a long time continued un- 
known, till we became acquainted with birds of the tropi- 
cal climates, when one of the crane kind, with a topping, 
was brought into Europe, and described by Aldrovan- 
dus as PKay^s Balearic Crane, Hence these birds, 
which have since been brought firom Africa and the East 
in numbers, have received the name of Balearic Cranes, 
but without any just foundation. The real Balearic 
Crane of Pliny seems to be the lesser ash coloured heron, 
with a topping of narrow white feathers, or perhaps the 
egret, with two long feathei^ that fall back from the 
sides of the head. The bird that we are about to de- 
. scribe under the name of the Balearic Crane was un- 
known to the ancients; and the heron or egret ought to 
be reinstated in their just title to that name. 

When we see a very extraordinary animal, we arc 
naturally led to suppose, that there must be something 
also remarkable in its history to correspond with the 
singularity of its figure. But it often happens that his- 
tory fails on those occasions where we most desire infor- 
mation. In the present instance, in particular, no bird 
presents to the eye a more whimsical figure than this, 
which we must be content to call the Balearic Crane. 
It is pretty nearly of ^he shape and size of the ordiftary 
crane, with long legs and a long neck, like others of the 
kind; but the bill is shorter, and the colour of the feath- 
ers of a dark greenish-gray. The head and throat form 
the most striking part of this bird^s figure. On the 
head is seen standing up a thick round cr^t made of 
bristles, spreading every way, and resembling rays stand- 
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ing out in different directions. The longest of those rays 
«re about three inches and a- half; and they are all topped 
with a kind of black tassels^ which give them a beautiful 
appearance. The sides of the head and cheeks are bare^ 
whitisht and edged with red, while underneath the 
throat hangs a kind of bag or wattle^ like that of a cock, 
but not divided into two. To give this odd composition 
a higher finishing, the eye is large and staring; the pu- 
pil black and big; surrounded with a gold coloured iris^ 
that completes the bird^§ very singular appearance. 

From such a peculiar figure, we might be led to wish 
for a minute history of its manners; but of these we can 
give but slight information. This bird comes from the 
coast of Africa and the Cape de Verd Islands. As it 
runs, it stretches out its wings, and goes very swiftly, 
otherwise its usual motion is very slow. In their do- 
mestic state, they walk very deliberately among other 
poultry, and suffer themselves to be approached (at least 
it was so with that I saw) by every spectator. They 
never roost in houses; but about night, when they are 
disposed to go to rest, they search out some high wall, 
on which they perch in the manner of a peacock. In- 
deed they so much resemble that bird in manners and 
disposition, that some have described them by the name 
of the Sea peacock; and Ray has been inclined to rank' 
them in the same family. But though their voice and 
roosting be similar, their food, which is entirely upon 
greens, vegetables, and barley, seems to make some dif- 
ference. 

In this chapter of foreign birds of the crane kind, it 
will be proper to mention the Jabiru and the Jabiru 
Guacu, both natives of Brasil.* Of these great birds 

£* The Jalriru is about the size of a Turkey. The bill is long, 
stotit, and of a black colour; the whole plumage is white, except 
the head, and about two-thSrds of the neck, which are bare of 
feathers and of a blackish colour; the remainder is also bare, and 
of a fine red; on the hind-head are a few grayish feathers; the 
le^ are «trong^ of a great lenstb, and covered with black scales; 
wings and tiul even at ^e^nd. This bimi is found in all the sa- 
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CHAPTER V. 

Of the Heroriy and its Varieties. 

Birds of the Crane, the Stork, and thci Heron kind, 
bear a very strong affinity to each other; and their dif- 
ferences are not easily diseernibte. As for the crane 
and the stork, they differ rather in their nature and 
internal conformation than in their external figure; but 
still they may be known asunder, as well by their co- 
lour as by the stork^s claws, which are very pec^iar, 
and more resembling a man's nails than the claws of a 
bird. The Heron may be distinguished from both, as 
well by its size, which is much less, as by its bill, which 
in proportion is much longer; but particularly by the 
middle claw on each foot, which is toothed like a saw, 
for the better seizing and holding its slippery prey. 
Should other marks fail, however, there is an anatomical 
distinction, in which herons differ from all other birds, 
which is, that they have but one csBcum, and all other 
birds have two. 

Of this tribe, Brisson has enumerated not less tha» 
forty-seven sorts, all differing in their size, figure, and 
plumage; and with talents adapted to their place of re- 
sidence, or their peculiar pursuits. But, how various 
soever the heron kind may be in the colours of their 
bills, they all se^m possessed of the same manners, and 
have but one character, of cowardice and rapacity, in- 
dolence, yet insatiable hunger. Other birds are found 
to grow fat by an abundant supply of food, but these, 
though excessively destructive and voracious, are ever 
found to have lean and carrion bodies, as if not even 
plenty were sufficient for their support. 

The common heron is remarkably light, in propor- 
tion to its bulk, scarcely weighing three pounds and 
a-half, yet it expands a breadth of wing which is five 
feet from tip to tip. Its bill is very long, being five 
inches from the point to the base; its claws are long. 
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sharp; and the middlemost toothed like a saw. Yet^ 
thus armed as it appears for war, it is indolent and 
cowardly, and even ffies at the approach of asparrow- 
hawk. It was once the amusement of the great to pur- 
sue this timorous creature with the falcon: and heron 
hawking was so favourite a diversion among our ances- 
tors, that laws were enactfed for the preservation of the 
species; and the person who destroyed their eggs was 
liable to a penalty of twenty shillings for each offence. 
At present, however, the defects of the ill-judged 
policy of our ancestors is felt by their posterity; for, as 
the amusement of hawking has given place to the more 
useful method of stocking fish-ponds, the heron is now 
become a most formidable enemy. Of all other birds, 
this commits the greatest devastation in fresh waters; and 
there is scarcely a fish, though never so large, that he 
will not strike at and wound, though unable to cairy it 
away. But the smaller fry are his chief subsistence; 
these, pursued by their lai^r fellows of the deep, are 
obliged to take reftige in shallow waters, where they 
find the heron a still more formidable enemy. His me- 
thod is to wade as far as he can go into the water,^ and there 
pati^ntfy wait the approach of his prey, which, when it 
comes within sight, he darts upon with inevitable aim. 
In this manner he is found to destroy more in a week 
than an otter in three mohths. ^^ I have seen a heron,^' 
says Willoughby, ^' that had been shot, that had seven- 
teen carps in his belly at once, which he will digest in 
six or seven hours, and then to fishing again. I have 
seen a carp,^^ continues he, ^^ taken out of a heron's bel- 
ly, nine inches and a-half long. Several gentlemen who 
kept tame herons, to try what quantity one of them 
would eat in a day, have put several smaller roach and 
dace in a tub; and they have found him eat fifty in a 
day, one day with another. In this manner a single lier* 
on will destroy fifteen thousand carp in one half-year. 

So great are the digestive powers of this freWi water 
tyrant, and so detrimental to those who s«>ck ponds 
with fish. In general, he is seen taking his gloomy 
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The French seein to hiaive avafled themselves of the 
indolence of this bird in making its nest^ and they ac- 
tually provide a place witfi materials fitted for their nest- 
ling, which they call Heronries. The heron, which 
with us is totally unfit for the tabfe, is more sought for 
in France, where the flesh of the young ones is in par- 
ticular estimation. To obtain this, the natives raise up 
high sheds along some fishy stream; and furnishing them 
with materials for the herons to nestle with, these birds 
build and breed there in great abundance. As soon as 
the young ones are supposed to be fit, the owner of the 
heronry comes, as we do into a pigeon-house, and car- 
ries off such as are proper for eating; and these are iK>ld 
for a very good price to the neighbouring gentry. 
^' These are a delicacy which,'' as my author says, '' the 
French are very fond of, but which strangers have not 
yet been taught to relish as they ought.'' Neverthe- 
less it was formerly much esteemed as food in England, 
and made a favourite dish at great tables. It was then 
said that the flesh of a heron was a dish for a king; at 
present, nothing about the house will touch it but a cat. 

With us, therefore, ^ the heron, both old and young, 
is thought detestable eating, we seldom trouble these 
animals in their heights, which are for the most part 
sufficiently inaccessible. Their nests are often found 
in great numbers in the middle of large forests, and in 
some groves nearer home, where the owners have a 
predilection for the bird, and do not choose to drive it 
from its accustomed habitations. It is certain that by 
their cries, their expansive wings, their bulk, and 
wavy motion, they add no small solemnity to the forest, 
and give a pleasing variety to a finished improvement. 

When the young are excluded, as they are numer- 
ous, voi*acious, and importunate, the old ones are for 
ever upon the wing to provide tliem with abundance. 
The quantity of fish they take upon this occasion is 
amazing, and their size is not less to be wondered at. 
I remember a heron's nest that was built near a school- 
house; the boys, with their usual appetite for mishief^ 
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climbed up^ took down the young ones^ sewed up their 
vents^ and laid them in the nest as before. The pain 
the poor little animals felt from the operation increased 
their cries; and this but served to increase the dili- 
gence of the old ones in enlarging their supply. Thus 
they heaped the nest with various sorts of fish, and the 
best of Aeir kind; and as their young screamed, they 
flew oif for more. The boys gathered up the fish, 
which the young ones were incapable of eating, till the 
old ones at last quitted their nest, and gave up their 
brood, whose appetites they found it impossible to satisfy. 
The heron is said to be ^ very long-lived bird; by 
Mr. Keysler's accoUnt, it may exceed sixty years; and 
by a recent instance of one that was taken in Holland, 
by a hawk belonging to the Stadtholder, its longevity 
is again confirmed, the bird having a silver plate fasten- 
ed to one leg, with an inscription, importing that it had 
been struck by the elector of Cologne^s hawks thirty- 
five years before. 



CHAPTER VI. 

' Of the Bittern or Mire-Drum. 

Those who have walked in an evening by the sedgy 
sides of unfrequented rivers, must remember a variety 
of notes from diiferent water-fowl; the loud scream of 
the wild goose, the croaking of the mallard, the whin- 
ing of the lapwing, and the tremulous neighing of the 
jack-snipe. But of all those sounds, there is none so 
dismally hollow as the booming of the bittern. It is 
impossible for words to give those who have not heard 
this evening call, an adequate idea of its solemnity. It 
is like the interrupted bellowing of a bull, but hollower 
and louder, and is heard at a mile's distance, as if issu- 
ing from some formidable being that resided at the bot- 
tom of the waters. 

The bird, however, that produces this terrifying 
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sound is not so big as a heron^ with a weaker bill^ and 
BOt above four inches long. It differs from the heron 
chiefly in its coiour^ which is in general of a palish 
yellow^ spotted and barred with black. Its windpipe 
is fitted to produce the sound for which it is remarka- 
ble; the lower part of it dividing into the lungs, is sup- 
plied with a thin loose membrane, that can be filled 
with a large body of air, and exploded at pleasure. 
These bellowing explosions are chiefly heard from the 
beginning of spring to the end of autumn; and however 
awful they may seem to us, are the calls to courtship, 
or of connubial feHcity. 

From the loudness and solemnity of the note, many 
have been led to suppose that the bird made use of 
external instruments to produce it, and that so small a 
body could never eject such a quantity of tone. The 
common people are of opinion^ that it thrusts its bill 
into a reed that serves as a pipe for swelling the note 
above its natural pitch; while others, and in this num-, 
ber we find Thomson the poet, imagine that the bit- 
tern puts its head under water, and then violently blow- 
ing produces its boomings. The fact is, that the bird 
is sufficiently provided by nature for this call; and it 
is often heard where there are neither reeds nor waters 
to assist its sonorous invitations. 

It hides in the sedges by day, and begins its call in 
the evening, booming six or eight times, and then dis- 
continuing for ten or twenty minutes to renew the same 
sound. This is a call it never gives but when undis- 
turbed and at liberty. When its retreats among tht 
sedges are invaded, when it dreads or expects the ap- 
proach of an enemy, it is then perfectly sil«it. This 
call it has never been heard to utter when taken or 
brought up in domestic captivity; it continues undeir 
the control of man a mute forlorn bird, equally incapa- 
ble of attachment or instruction. But, though its boom- 
ings are always performed in solitude, it has a scream 
which is generally heard upon the seizing its prey, and 
wlueh is sometimes extort^ by fear. 
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This hird^ though of the heron kind^ is yet neither 
so destructive nor so voracious. It is a retired, timo- 
rous animal, concealing itself in the midst of reeds and 
marshy places, and living upon frogs, insects, and vege« 
tables; and though so nearly resembling the heron in 
figure^ y^ differing much in manners and appetites. As 
the heron builds on the tops of the highest trees, the bit- 
tern lays its nest in a sedgy margin, or amidst a tuft of 
rushes. The heron builds with sticks and wool; the 
bittern composes its simpler habitation of sedges, the 
leaves of water plants, and dry rushes. The heron lays 
four eggs; the bittern genersJly seven or eighty of an 
ash-green colour. The heron feeds its young for many 
days; the bittern in three days leads its little ones to 
their food. In short, the heron is lean and cadaverous^ 
subsisting chiefly upon animal food; the bittern is plomp 
and fleshy, as it feeds upon vegetables when more nour^ 
isUng food is wanting. 

it cannot be^ therefore, from its voracious appetites^ 
but its hollow boom, that the bittern is held in such de- 
testation by the vulgar. I remember in the place where 
I was a boy, with what terror this bird's note affected 
the whole village; they considered it as the presage of 
some sad event, and generally found, or made one to sue« 
eeed it. I do not speak ludicrously; but if any person 
in the nei^bourhood died, they supposed it could not 
be otherwise, for the night raven had foretold it; but if 
nobody happened to die, the death of a cow or a sheep 
gave completion to the prophecy. 

Whatever terror it may inspire among the simple, its 
flesh is greatly in esteem among the luxurious. For this 
reason it is as eagerly sought after by the fowler as it is 
shunned by the peasant; and as it is a heavy-rising, 
slow-winged bird, it does not often escape him. Indeed 
it seldcHn rises but when almost trod upon; ^nd seems to 
*eek protection rather from concealment tNin flight. Al 
the latter end of autumn, however, in the evening, its 
wonted indolence appears to forsake it. It is then seen 
rising in a spiral ascent till it is quite lost from th^e view, 
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teriak. WOIougfaby tells us^ that in a certain grove at a 
village called Seven Huys, nes^r Lc^yden, they build and 
brcied yearly in great numbers. In thiii grove, also^ the 
heron^ the bittern^ the cormorant^ and the shag, have 
taken up their residence, and annually bring forth their 
young together. Here the crane kind seem to have form- 
ed their general rendezvous; and, as the inhabitants 
«ay, every sort erf bird has its several quarter, where 
none but their own tribe are permitted to reside. Of 
this grove the peasants of the country nrnke-good jMroit. 
When the young ones are ripe, those that farm the 
grove, with a hook at the end of a long pole, catch hold 
of the bough on which the. nest is built, and shake out 
the young ones: but sometimes the nest and all tumble 
down together. 

The shoveler lays from three to five eggs, white, and 
powdered with a few sanguine or pale spots. We some- 
times see in the cabinets of the curious the bills of Ameri- 
can shovelers, twice as big and as fcwig as those of the 
ccmimon kind among us, but these bmis have not yet 
made their way iatoJEiirope* , 



CHAPTER VIII. 

The Flamingo. 

The Flamingo has the justest right to be be placed 
among cranes; and though it happens t(fb^ web-footed, 
lie birds of the goose kind, yet its height, figure, and 
appetites, entirely remove it from that groveling class 
of animals. With a loiter neck and legs than any other 
of the crane kind, it seeks its food by wading among 
waters; and only differs from all of this tribe in the man- 
ner of seizing its prey; for as the heron makes use of 
its claws, the flamingo uses only its bill, which is strong 
and thick for the purpose, the daws being useless, as 
they are feeble, and webbed like those of water-fowl. 
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The flamingo is the most remarkable of all the crane 
kind, the tallest, balkiest, and the most beautiful. The 
body, which is of a beautiful scarlet, is no bigger than 
that of a swan; but its legs and neck are of such an ex* 
traordinary lengdi, that when it stands erect it is six 
feet six inches high. Its wings extended, are 0ve feet 
six inches from tip to tip; aud it is four feet eight inches 
from tip to tail. The biead is round and small, with a 
large bill, seven inches long, pflurtly red, partly blacky 
and crooked like a bow. The legs and tbighs, which 
are not much thicker than a man's finger, are about two 
feet ei^t inches high, md itsnecknear three feet long. 
The feet are not furnished with sharp daws, as in othert 
of the crane kind, but feeble, «nd united by membranes 
as in those of the goose. Of what use these membranes 
are does nc^ appear, as the bird is never seen swimming, 
its legs and thighs being sufficient for bearing it into 
those depths where it seeks for prey. 

This extraordinary bird is now chiefly found in Ameri- 
ca; but it was once known on all the coasts of Europe. 
Its beauty, its size, and the peculiar delia^y of its fleshy 
have been such temptations to destroy or take it, that 
it has kmg since deserted the sltores frequiButed by man^ 
and taken refuge in countries that are as yet but thinly 
peopled. In tb(»e desert regions the flamingos live in 
a state of society, and under a better pdity than any 
other of the feathered creation! 

When the Europeans first caaae to America, and coast- 
ed down along the AMcm shores, they found the fla- 
mingos on several shores on either continent, gentle, 
and no way distmstful of mankind.^ They had long 
been used to security in the extensive solitudes they 
had chosen, and knew no enemies, but those they 
could very well evade or oppose. The Negroes and the 
imtive Americans v^ve possessed but of few destructive 
arts for kiHing them at a distance, and when the bird 
percdved the arrow, it well knew tow to avoid it. But 
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to be served up in a smgfe dish. The tongue of this 
bird, which is so mudh sought after, is a good deal larger 
thiB that of any other bird whatever. The bill of the 
flamingo is like a large black box, of an irregular figure, 
and filled with a toogue which is black and gristly; but 
what peculiar flavour it may possess, Heave to be de- 
termined by such as understand good eating better than 
I do. It is probable, that the beauty and scarcity of the 
bird might be the first inducements to iBtudious gluttony 
to fix Upon its tongue as meat for the taUe. What Dam- 
pier says of the goodness oi its flesh cannot be so well 
relied on, for Dampier was often hungry, and thought 
any tiding good that could be eaten: he avers, indeed, 
with Labat, that the flesh is black, tough, and fishy; so 
that we can hardly give him credit when he asserts, tliat 
its flefh can be formed into a luxurious entertainment. 

Tbese birds, as was said, always go in flocks together, 
and they move in ranks in the manner of cranes. They 
are sometimes sem, at the break of day, flying down in 
great numbers from the mountains, and c(mducting each 
other with a trumpet cry, that sounds like the word to- 
eocOf from whence the savages of Canada have given them 
the name. In their flight they appear to great advan* 
tage; for they then seem of as bright a red as a burn* 
ing coal. When they dispose themselves to feed, their 
cry ceases, and then they disperse over a whole marsh 
in silence and assiduity. Their manner of feeding is 
very singular; the bird dmists down its head, so that 
the upper convex mde of the bill shaU only touch the 
ground; and in this position the animal appears, as it 
were, standii^ upon its head. In this manner it pad- 
dles and meves the bill about, and seizes whatever fish 
or insect happens to offer. For this purpose the upper 
ehap is notdied at the edges, so as to hold iti prey with 
the greater security. Catesby, however, gives a dif- 
ferent account of their feeding. According to him, 
Uiey thus place the upper chap undermost, and so woric 
about, in order to pick up a seed from the bottom of 
the water, that resembles millet; but as in picking up 
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^ they necessatily ajfio siifik in a lai^ quantity of 
pud^ their toll is tmike^ at the edges, ia such a vma- 
lugr as to let 0ut the taud> while they swallow the grain., 

Their time of breeding is according to the ^immtjd in 
which Ifeej resi^ ki North Americfktfiey breed in eur 
summer; on the other side of the Line they take tlie 
most favourable season of the year. They build their 
nests in extensive marshes^, and where they are in no 
danger of a surprise. The nest is not less curious tha^ 
the animal that builds it:^ it w raided, from the surface of 
the pool about a foot and a-half, formed of mud scraped 
up together, and hardened by th6 sun^ or the heat of 
the bird^s body: it resembles a truncated cone, or one 
of the pols which we see jjacedon chimnies: on the top 
it is hollowed out to the shape of the bird? and in that 
cavity the female lays her e^> without any lining but 
the well cemented mud that forips the sides of the build- 
ings She always, lays twp eggs, and no more; and, as 
h^ legs are immoderately long, she straddles on the 
Hest^ while her legs hang down, one on each sidp, into 
^he water. . . 

The young ones are a long while before they arj^ able 
to fly; but they run with amazing swiftness. They are 
i^pmetimes caught; and very different from the old ones, 
suffer diemselves to be carried home, and are tamed 
itery easily. In five or six days they become famil^r-, 
eat out of tlie hand, and drink a surprising quantity of 
sea water. iBut though they ore easily rendered dor 
mestic, they are not reared without the greatest diffi- 
culty; for they generally pine away for want of their 
natural supplies, and die in a short time. While they 
are yet young, their colours are very different from 
those lively tints they acquire with age. In their first 
year they are covered with plumage of a white colour, 
mixed with gray; in the second year the whole body is 
white, with here and th^e a slight tint of scarlet, and 
the great covert feathers of the wings are black; the 
third year the bird acquires all its beauty, the plumage 
of the whole body is scarlet^ except same^ the £^thm 
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in the wings, that stffl retain their sabte hue. Of theae 
b«uitiful phimes the savages make various ornaments; 
and the bird is sometimes skinned by the Enropeans to 
make «iu(6. But these have diminished in their price, 
since we have obtained the art of dying feathei* of the 
brightest scarlet. 



CHAPTER XK. 

Of the Jivosetta or Scooper, and the Corrira or Runner. 

The extraordinary slmpe of the Avosetta^s bill might 
incline us to wish for its history; and yet in that we are 
not able to indulge the reader. Natural historians have 
hitherto, like ambitious monarchs, shown a greater fond- 
ness for extending their dominions than cultivating what 
they possess. While they have been labouring to add 
new varieties to their catalogues, they have neglected 
to study the history of animals already known. 

The avosetta is chiefly found in Italy, and now and 
then comes over into England*. It is about the sisse of 
a pigion, is a pretty upright bird, and has extremely 
long legs for its size. But the most extraordinary part 
of its figure, and that by which it may be distinguished 
from all others of the feathered tribe, is the bill, which 
turns up like a hook, in an opposite direction to that of 
the hawk or the parrot. Hiis extrax)rdinary bill is 

r* This bird i» varie^ted with black and white* It is fre- 
aucntly sfen daring the winter, on the eastern shores of Great 
Britain, and it also frequents the Severn, and the pools of Shrop- 
shire. It occasionally visits the coast of Picardy in France, but 
docs not apjpear to wander farther south in Europe than Italy. 
These birds feed on worms and insects, which ^j scoc^ ont of 
the sand with their bills: but although their feet are webbed, 
they have never b«en observed to take the water. They lay two 
eggs, white, with a greenish hue, about the size pf those of the 
{^on. Whether from tiraidity or address, the avosc^ shuns 
snares, and is not easily taken.} 
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blacky flat^ skarpy and flexible at the end^ and about 
three inches and a-half long. From its being bare a 
Jong way above the kne^, it appears that it lives and 
wades in the waters. It has a chirping, pert note, as 
we are told; but with its o|feher habits we are entirely 
unacquainted. I have placed it, from its slender figure, 
among the crane% although it is web-footed like the 
duck. It is one of those birds of whose history we are 
yet in expectation. 

To this bird of the crane kind so littl* known^ I will 
add another still less known — the Corrira or Runner of 
Aldrovapdus. All we' are told of it is, that it has die 
longest legs of all the web- footed fowls, except the flam- 
i^o and the avosettaj that the bill is straight, yellow, 
ai^ black at the endis; that the pupils of the eyes are 
^ffrounded with two circles, one of which is bay, and 
the other white: below, near the belly, it is whitish; the 
lail, with two white feathers, black at the extremities; 
and diat the upper part of the body is of tlie colour of 
rusty icon. It is thus that we are obliged to substitute 
dry description for instructive history, and employ words 
«o express those shadinga of colour which the pencil alone 
ean convey. 



CHAPTER X. 

PfSmaa'Birda qffhe.Cnme Kindy with the Thighs 
pwrHghm't of FeathxTM. 

As I hav« taken my distinctions rather from the gene- 
ral form aikl manners of birds, thm from their minuter, 
^ugh perhaps more precise discriminations, it will not 
beexpeeted thati shottld>ere enter into a particular his- 
toryjf a nutiierous tribe of birds, whose manners and 
S&mmte so v«ry, much alike. Of n^any of them we 
have soaiedy any account 4u our historians^ but tedious 
descrif^onil of their dini^nsi<^> and the cobiir of their 
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plumage; and of the rest, the History of we i^ so raucK 
that of all, that it i* but the same accottiit repeated to b 
most disgusting reiteration. I wiB thei^fbre group ^etti 
into one general draught; in which the more eminent, 
or the most whimsical, wil na^rally stand forward oli 
the canvass. 

In this group we find an extensive tribe of native 
birds, with their varieties and affinities; and we might 
add a hundred others, of distant climates,' of which we 
know little more thail the colour and the name, hi this 
list is exhibited the Curlew, a bird of about the ^ase of a 
duck, with a biH four inches long: the Woodcodk, about 
the size of a pigeon, with a bill three inches long: the 
<jodwit, of the same size, the biH four inches: the Greeti 
Shank, longer legged, the bill two inches and a-hatf: 
the Red Shank, differing in the colour of its feet froiti 
the former: the Snipe, less by half, with a bill threfe 
inches long. Then with shorter bilfe— The Ruff, with la 
collar of fSithers round the neck of flie male; the Knot, 
the Sandpiper, the Sanderling, the Dunlin, the Purtte, 
and the Stint. To conclude, with bills very shor||r-tK« 
Lapwing, the Green Plover, the Gray Plover, the Dots 
trel, the Turnstone, and the Sea-lark. These with 
their affinities, are properly^^natives or visitants of this 
country, and are dispersed along our-shores, rivers and 
watery grounds. Taking in the birds of this kind be- * 
longing to other countries, the list would be very wide- 
ly extended; and the whole of this class, as described by 
Brisson, would amount to Bear a hdiidrtd. 

All these birds possess manyioarks inr.cQmmon, though 
some have ptcularitierfthat deserve regard. All these birds 
are bare of feathers above the knee^ or abov« the heel, 
as some nauiralists Choose to express it» hi faet, ttat 
part which I call the knee, if compared with the legfe 
of manldTid,*is analogous to the heel; but, iasit i$ com- 
monly conceived otherwise, I have coni^med |p the 
generalapprehfension. I say, therefore, that eA\ thesfcirds 
are bare of fi^ithers above the knee, ^wid fn^sone th^'we 
wanting halfway up the thigh. TbeWicBty ifithsit part: 
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is partly natural; and parity |m)duced by all birds of 
this kind habitually wading in water. The older the 
bird, th€ barer are its thighs; yet even the young ones 
have not the same downy covering reaching so low as 
the birds^of any other class* Such a covering there 
would rather be prejudicial, as being continually liaMe 
to get wet in the water. 

As these birds are usually employed rather in run* 
ning than in flying, and' as their food lies entirely upoA 
the ground, a^id not on trees, ot in the air, so they run 
with great swiftn^s for their siee, and the length of 
their legs assists their velocity. But as in seeking their 
food, they are often obliged to change their statb% so 
also are they equally swift of wing, and traverse immense 
tracts of country without much fetigue. 

It has been^ thought by some that a patt of this class 
lived upon an oily slime, found in the bottoms of ditches 
and of weedy pools; they were thence termed by Wif- 
loughby. Mud-suckers. But later discoveries have 
shown, that in these places they hunt for the caterpillars 
and worms of insects. From hence, therefbre we may 
generally assert, that all birds of this class live upon^i* 
mals of one kind or another. The long^billed birds sudc 
up worms and insects from the bottom; those furnished 
with shorter bills pick up such. insects as lie nearer the 
surface of the meadow, or among the sands on the sea- 
shore. 

Thus the curlew, the woodcock, and the snipe, are 
ever seen in pladiy brakes, and under covered hedges, 
assiduoudy employed in seeking out insects in their worm 
state; and it seems, from their fatness, tbat^they find a 
plentiful sup]Jy. Nature, indeed, has fufnished them 
with very convenient instruments for jwocuring their 
food. Their bills are made sufficiently long for search- 
ing; but still more, they are endowed wiA an exqusite 
semibiKty at the point fer feeling their proviskm. They 
are famished with no less than three pair of nerves equal 
almost to the optic nerves in thickness, which -pass from 
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the roof of the moutliy and tun akmg the upper chap to 
the point. 

Nor are those birds with shorter bills^ and destitute 
of such coH¥^ient instruments^ without a proper pro- 
vision made for their subsistence. The lapwings the 
simd-piper^ and the red-shank^ run with surprising 
rapidity along the surface of the marshy or the sea-stu>re^ 
qtutrter their ground with great dexterity^ and leave 
nothing of the insect kind that happens to lie on the sur- 
fece. These, however, are neither so fet nor so deli- 
Gate as the former: as they are obUged to toil more for 
a subsistence, they are easily satisfied with whatever of- 
fersf and their flesh often contracts a relish from what 
has been their latest or their principal food. 

Most of the birds formerly described have stated s^- 
sons for feeding and rest — the eagle kind prowl by day^ 
and at evening repose; the owl by night, and keeps un- 
seen in the day-time. But these birds of the crane 
kind seem at all hours employed; they are seldom at r^t 
by day, and during the whole night season every mea- 
dow and marsh resounds with their different calls to court- 
ship to or food. This seems to be the time when they 
least fear intcrrupdon from man; and though they fly 
at all times, yet at this season they appear more ai^du* 
ously employed^ both in providing for their present sup- 
port, and continuii^ that of posterity. This is usually 
the season when the insidious fowler steals in upon their 
occupations, and fills the whole meadow with terror and 
destruction. 

As all of this kind live entirely iQ. waters, aiid among 
watery places, they seem provided by nature with a 
warmth of constitution to fit them for that cold element. 
They re^de, by choice, iii the coldest climates; ^nd as 
other birds migrate here in our summer, their migra- 
tions hither are mosUy in the winter. Even those that 
reside among us the whole season, retire in summer ta 
the tops of our bleakest mountains, where they bredcl^ 
and bring down their young when the cold weather sets in^ 
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Mo^ af theni^ however,' fli%witc, and retire to the 
polar regions; as those that remain behind in the moun- 
tains, and keep with us during summer, bear no propor- 
tion to the quantity which in winter haunt our marshes 
and low gro^ds. The snipe sometimes builds here, 
and the nest of the curlew is sometimes found in the 
plashes of our hills; but the number of these is very 
small, and it is most probable that they are only some 
stragglers, who, not having strength or courage sufficient 
for the general voyage, take up from necessity their 
habitation here. 

In general, during tKe summer this whole class either 
choose the coldest countries to retire to, or the cdldest 
and the moistest part of ours to breed in. The curlew, 
the woodcock^ the snipe, the godwit, the gray plover, 
the green, and the long-legged plovefr, the knot, and 
the tumstone, are rather the guests than the natives of 
this island. They visit us in the beginning of winter, 
and forsake us in the spring. They then retire to the 
mountains of Sweden, Poland, Prussia, and Lapland, to 
breed. Our country, during the sumnber season, be- 
comes uninhabitable to them. The ground parched up 
by the heat, the springs dried away, and the vermicu- 
lar im^cts already upon the wing, they have no means 
of subsisting. Their weak and delicately pointed bills 
are unfit to dig into a resisting soil, and their prey is 
•departed though they were able to reach its retreats. 
Thus, that season when nature is said to teem with life, 
and to put oh her gayest liveries, is to them an interval 
of sterility and famine. TTie coldest mountains of the 
. north are then a preferable habitation; the marshes there 
are never totally dried up, and the insects are in such 
abundance, that, both above ground and underneath, 
the country swarms with them. In such retreats, there- 
fore, these birds would continue always, but that the 
frosts, when they set in, have the same eflFect upon the 
fa^ of the landscape as the heats of summer. Every 
brook is stiffened into ice, all the earth is congealed into 
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OK solid msSf fmd ih» hifA9 are obliged to ibrsftke a 
region where they can no longer find subsistence. 

Such are our visitants. With regard to those which 
keep with us continually^ and breed here, they are nei- 
ther so delicate in their food, no^ perhaps so warm in 
their constitutions. The lap-wing, the ruff, the red- 
shank, the sandpiper, the sea-pie, tihe Norfolk plover, 
and the sea-lark, breed in this country, and for the 
mo^ part reside here. In summer they frequent suqk 
marshes as are not dried up in any part of the year, 
the Essex hundreds, and the fens of Lincolnshire- 
There, in solitudes found by surrounding marshes, they 
breed and bring up their young. In winter they come 
down from their retreats^ rendered uninhabitable by the 
flooding of the waters, and seek their food about our 
ditches and marshy meadow grounds. Yet even of this 
elass all are wanderers upon some occasions, and take wing 
to the northern climates to breed and find subsistence. 
This happens when our summers are peculiarly dry, 
and when the fenny countries are not sufficiently wa- 
tered to defend their retreats. 

But though this be the usual course of nature with 
respect to these birds^ they often break through the 
general habits of their kind; and as the lapwing, th^ 
ruff, and the sandpiper, are sometimes seen to alter their 
manners, and to migrate from hence instead of continue 
ing to breed here, so we often find the Wood-cock, the 
snipe, and the curiew, reside with us during the whole 
season, and l»reed their young in different parts of the 
country. In Casewood, ^ut two miles from Tun- 
bridge, as Mr. Pennant assures us, some woodcocks are 
seen to breed annually. The youi^ have been shot there 
in the beginning of August, and were as healthy eoA 
vigorous as they were widi us in winter, though not so 
well tasted. On the Alps and other high mountains, 
sa^s Willoughby, the woodcock continues all summer, 
I myself have flushed them on the top of Mount Svltbl 
in June and July. The eggs are long, of a pale red co- 
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lour, and stained with deeper spots and clouds. The 
Qests of the qurlew and the snipe are frequently found; 
and some of these;^ perhaps^ never entirely le?ive this 
island. 

It is thus that the same habits are^ in some measure, 
common to all; but in nestling and bringing up their 
young, one method takes place universally. As they 
aB run and feed upon the ground* so they are all found 
te nestle there. The number of eggs generally to be 
seen in every nest, is from two to four; never under, 
and very seldom exceeding. The nest is made without 
any art; but the eggs are either laid in some little de* 
pressiofi of the earth, or on a few bei^ts and long grass, 
that scarcely preserve them from the moisture below. 
Yet such is the heat of the body of these birds, that 
their time of incubation ^s shorter than with any others 
of the same size. The magpie, for instance, takes twen- 
ty-one days to hatch its young; the lapwing takes but 
fourteen,. Whether the animal oil, with which these 
birds abound, gives them this superior warmth, I can- 
not tell; but there is no doubt of their quick incubation. 
In their seasons of courtship they pair as other birds, 
hfut not withoirt violent contests between the males for 
the choice of the female. The lapwing and the plover 
are often seen to fight among themselves; but there is 
one Jktle bird of this tribe, called the Ruif, that has got 
the epithet of the fighter^ merely from its great per- 
severance and animosity on these occasions. In the 
beginning of spring, when these birds arrive among our 
marshes, they are ob^rved to engage with desperate 
fury against each other; it is then that the fowlers, see- 
ing them intent on siutual destruction, spread their 
nets over them^ and take them in gi*eat numbers. Yet 
-even in captivity their animosity still cwtinuesj the peo- 
|)le diat fat them up for sale are obliged to shut then^ 
up in <^ose ^rk rooms, for if they let ever so little 
light in among them, die turbulent prisoners instantly 
fall to fighting with each other, and never cease till each 
has killed its antagonist, especially, says Willoughby^ 
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if any body stands by. A similar animosity, though 
in a less degree, prompts all this tribe; but when they 
have paired and begun to lay, their contentions are then 
over. 

The place these birds chiefly choose to breed in is in 
some island surrounded with sedgy moors, where men 
seldom resort; and in such situations I have often seen 
the ground so strewed^ with eggs and nests, that one 
could scarcely take a step without treading upon some 
of them. As soon as a stranger intrudes upon these 
retreats, the whole colony is up, and a hundred differ- 
ent screams are heard from every quarter. The arts 
of the lapwing to allure men or dogs from her nest are 
perfectly amusing. When she perceives the enemy ap- 
proaching, she never waits till they arrive at her nest, 
but boldly runs to meet them; when she has come as 
near them as she dares to venture, she then rises with 
a loud screaming before them, seeming as if she was 
just flushed from hatching, while she is then probably 
a hundred yards from the nest. Thus she flifcs, with 
great clamour and anxiety, whining and screaming round 
the invaders, striking at them with her wings, and 
fluttering as if she were wounded. To add to the 
deceit, she appears still more clamorous as more remote 
from the nest. If she sees them very near, she then 
seems to be quite unconcerned, and her cries cease, 
while her terrors are really augmenting. If there be 
dogs, she flies heavily at a little distance before them, 
as if maimed; still vociferous and still bold, but never 
bfiering to move towards the quarter where her trea- 
sure is deposited. The dog pursues in hopes every 
moment of seizing the parent, and by this means actu- 
ally loses the young; for the cunning bird, when she 
has thus drawn him off to a proper distance, then puts 
forth her powers, and leaves her astonished pursuer to 
jgaze at the rapidity of her flight. The eggs of all 
these birds are highly valued by the luxurious; they 
are boiled hard, and thus served up without any further 
J>reparation. 
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As the young of this clas3 are soon hatched^ sio, when 
excluded, they quickly arrive at maturity. They run 
about after the mother as soon as they leave the egg, 
and being covered with a thick down, want very little 
of that clutching which all birds of the poultry kind, that 
follow the mother, indispensably require. They come 
to their adult state long before winter, and then flocl^ 
together till the breeding season retunis, which for a 
while dissolves their society. 

As the ilesh of aln\ost all these birds is in high esti- 
mation, so many methods have been contrived for taking 
them. That used in taking the ruff seems to be most 
advantageous; and it may not be amiss to describe it* 
The Ruff, which is the name of the male, the Reeve 
that of the female, is taken in nets about forty yards . 
long, and seven or eiglit feet high. These birds are 
chiefly found in Lincolnshire and the isle of Ely, where 
they come about the latter end of Aprils and disappear 
about Michaelmas. The male of this bird, which is 
known from all others of the kind by the great length 
of the feathers round his neck^ is yet so various in hw 
plumage that it is said no two ruffs w^ere ever seen to- 
tally of the same colour. The nets in which these are 
taken are supported by sticks, at an angle of near forty- 
five degrees, and placed either on dry ground, or in 
very shallow water, not remote from reeds: among these 
the fowler conceals himself, till the birds, enticed by a 
stale or stuffed bird, come under the nets: he then, by 
pulling a strings lets them fall, and they are taken; as 
are godwits, knots, and gray plover, also in the same 
manner. When these birds are brought from under the 
net, they are not killed immediately, but fattened for 
ihe table with bread and milk, hemp-seed, and some- 
times boiled wheat; but if expedition be wanted, sugar 
is added which will make them a lump of fat in a fort- 
night's time. They are kept, as observed before, in a 
dark room; and judgment is required in taking the pro* 
per time for killing them, when they are at the highest 
pitch of fatness; for if that is neglected; the birds are 
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apt to fall away. They are reckoned a very great deli- 
cacy; they sell for two shillings^ or half a crown a piece; 
and are served up to the table with the train^ like wood- 
cocks^ where we will leave them. 



CHAPTER XI. 

Of the Water-Hen and the Coot. 

Before we enter upon water- fowls, properly so call- 
ed, two or three birds claim our attention, which seem 
to form the shade between the web^footed tribe and 
those of the crane kind. These |)artake rather of the 
form than the habits of the crane; and, though furnish- 
ed with long legs and necks, rather swim than wade. 
They cannot properly be callied web-footed; nor yet are 
they entirely destitute of membranes, which fringe their, 
toes on each side, and adapt them for swimming. The 
birds in question are, the Water hen and the Bald Coot. 

Thelse birds have too near an affinity not to be ranked 
in the same description. They are shaped entirely 
alike, their legs are long, and their thighs partly bare; 
their necks are proportionable, their wings short, their 
bills short and weak, their colour black, their foreheads 
bald and withdut feathers, and their habits are entirely 
the same. These, however, naturalists* have thought 
proper to range in different classes, from very slight 
distinctions in their figure. The water-hen weighs 
but fifteen ounces; the coot twenty-four. The bald 
part of the forehead in the coot is black; iti the water* 
hen it is of a beautiful pink colour. The toes of the 
wat^r-hen are edged with a straight membrane; thos^ 
of the coot have it scolloped and broader. 

The difierenci^ in the figure are but slight^ and those 
in their irianher of living still le^. The history of th^ 
one will serve for both. As birds erf the crane kind 
are furnished with long wingsy and easily change place. 
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the water-hen^ whose wings are shorty is obliged to re* 
side entirely near those |^laee» where her food lies: she 
cannot take those long journeys that most of the crane 
kind are seen to perform; compelled by her natural im- 
perfections, as well perhaps as by inclination, she never 
leaves the side of the pond or the river in which she^ 
seeks for provision. Where the stream is selvaged with 
sedges, or the pond edged with shrubby trees, the 
water-hen is generally a resident there; she seeks 
her food along the grassy banks, and oft^i along the 
surface of the water. With Shakspeare's Edgar, she 
drinks the green mantle of the standing pool, or at least 
seems to prefer those places where it is seen. Whe- 
ther she makes pond-weed her food, or hunts among 
it for water-insects, which are found there in great 
abundance, is not certain. I have seen them when 
pond-weed was taken out of their stomach. She builds 
her nest upon low trees and shrubs, of sticks and fibres, 

^by the water side. Her eggs are sharp at one end^ 
white, with a tincture of green spotted With red. She 

^layd twice or thrice in a summer; her young ones swim 
the moment they leave the e^g^ pursue their parent, 
and imitate all her manners. She rears in this manner, 
two or three broods in a season: and when the young 
are grown up, she drives them off to shift for them- 
selves. 

As the coot is a larger bird, it is always seen in 
larger streams, and more remote from mankind. The 
water-hen seems to prefer inhabited situations: she keeps 
near ponds, moats, and pools of water near gentlemen's 
houses; but the coot keeps in rivers, and among rushy 
margined lakes. It there makes a nest of such weeds 
as the stream supplies, and lays them among the reeds, 
floating on the surface, and rising and falling with the 
water. The reeds among which it is bnilt keep it fast} 
§0 that it is seldom washed into the middle of the 
^ream. But if this happens, which is sometimes the 
case, the bird sits in her nest; like a mariner in his boat, 
and steers with her legs her cargo into the nearest har- 
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hour: there^ having attained her port^ she continues to 
sit in great tranquillity^ regardless of the impetuosi* 
ty of the current; and though the water penetrates 
er nest^ she hatches her eggs in that wet condition. 

The water-hen never wanders; but the coot some- 
times swims down the current, till it even reaches the 
sea. In this voyage these birds encounter a thousand 
dangers; as they cannot fly far, they are hunted by dogs 
and men, as they never leave the stream, they are at- 
tacked and destroyed by otters; they are preyed upon 
by kites and falcons; and they are taken, in still greater 
numbers, in weirs made for catching fish; for these birds 
are led into the nets while pursuing small fish and in^ 
sects, which are their principal food. Thus animated 
nature affords a picture of universal invasion! Man de^ 
stroyes the otter, the otter destroys the coot, the coot 
feedis upon fish, and fish are universally the tyrants of 
each other! 

To these birds, with long legs and finny toes, I will 
add one species more, with short legs and finny toefr— 
I mean the Grebe. The entire resemblance of this 
bird's appetites and manners to those of the web-footed 
class, might jusdy induce me to rank it among them; 
but as it resembles diose above described in the pecu- 
liar form of its toes, and bears some similitude in its 
manners also, I will for once sacrifice method to brevity. 
The grebe is much larger than either of the former, 
and its plumage white and black: it differs also entirely 
in the shortness of its legs, which are made for swim- 
ming, and not walking: in fact, they are from the knee 
upward hid in the belly of the bird, and have conse- 
quently very little motion. By this mark, and by the 
scolloped fringe of the toes, may this bird be easily dis- 
tinguished from all others* 

As they are thus, from the shortness of their wings^ 
ill formed for flying, and from the uncommon shortness of 
their legs utterly unfitted for walking, they seldom 
leave the water, and chiefly frequent those broad shallow 
pools where their faculty of swimming can be turned 
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to the greatest advantage in fishing and seeking their 
prey. 

They are chiefly, in this country, seen to frequent 
the meres of Shropshire and Cheshire; where they breed 
among reeds and flags, in a floating nest, kept steady 
by the weeds pf the margin. The female is said to be 
a careful nurse of its young, bein^ observed to feed 
them most assiduously with small eels; and when the 
little brood is tired, the mother will carry them, either 
on her back or under her wings. This bird preys upon 
fish, and is ^almost perpetually diving. It does not 
show much more than the head above water; and is very 
difficult to be shot, as it darts down on the appearance 
of the least danger. It is never seen on land; and though 
disturbed ever so often, will not leave that lake, where 
alone, by diving and swimming, it can find food and se- 
curity. It is chiefly sought for the skin of its breast, 
the plumage of which is of a most beautiful silvery 
white, and as glossy as satin. This p^rt is made into 
tippets; but the skins are out of season about February, 
losing their bright colour; and in breeding time their 
breasts are entirely bare. 
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PAST VI. 

OF WATERFOWL. 



CHAPTER L 

Of Waier-Fcwl m Genera/. 

In settlmg the distmctions atno^ the other classes of 
birdi, tliere wm some difficulty; one tribe eHcroached 
so nearly upon the nature and fcabitudes of another^ 
' that it was not easy to draw the line whieh kept them 
asunder; but in water- fowJ^ nature has marked them for 
us by a tariety of indelible characters; so that it would 
be almost as unlikely to mistake a land-fowl for one 
adapted for living and imunming anong die waters, as 
a £di for a bird. 

The first great distinction in this class appears in the 
toes^ which are webbed together for swimming. Those 
who have remarked the feet or toes of a duck^ will 
easily conceive how admirably they are formed for mak- 
ing way in the water. When men swim^ they do not 
open the fingers, so as to let the fluid pass through them; 
but closing them together, present one broad surface to 
beat back the water, and thus push their bodies along. 
What man performs by art, nature has supplied to water- 
fowl, and by broad skins has webbed their toes together, 
so that they expand two broad oars to the water; and 
thus, moving them alternately, with the greatest ease 
paddle along. We must observe also, that the toes are 
ijo contrived, that, as they strike backward, their 
broadest hollow surface beats the water; but as they 
gather them in again for a second blow, their front sur- 
fece contra(?ts, and does not impede the bird's progress- 
ive motion. 
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As tiheir toes are webbed in the most convenient man- 
nerj so are their leg? also made most fitly for swift 
progression in the water. The legs of all are shorty 
except the three birds described in a former chapter; 
namely^ the flamingo^ the avosetta^ and the corrira; all 
which, for that reason, I have thought proper to rank 
among the crane kind, as they make little* use of their 
toes in swimming. Except these, all web-footed birds 
have very short legs; and these strike while they swim, 
with great facility. Were the leg long, it would act 
like a lever whose prop is placed to a disadvantage; its 
motions would be slow, and the labour of moving it 
considerable. For this reason, the very few birds whose 
webbed feet arc long, never make use of them in swim- 
ming; the web at the bottom seems only of service as a 
broad base: to prevent them from sinking while they 
walk in the mud; but it otherwise rather retards than 
advances their motion. 

The shortness of the legs in the web-footed kind ren- 
ders them as unfit for walking on land, as it qualifies 
them for swimming in their natural element. Their 
stay, therefore, upon land is but short and transitory; 
and they seldom v^ture to breed far from the sides of 
those waters where they usually remain. In their 
breeding aeasons^ their young are brought up by the 
water side; and they are covered with a warm down, to 
fit them for the coldness of their situation. The old 
ones also have a closer, warmer plumage, than birds of 
any other class. It is of their feathers that our beds 
are composed, as they neither mat nor imbibe humidity, 
but are furnished with an animal oil, that glazes their 
surface, and keeps each separate. In some, however, 
this animal oil is in too great abundance, and is as of- 
fensive from its smell as it is serviceable for the pur- 
poses of household economy. The feathers, therefore, 
of all the penguin kind, are totally useless for domestic 
purpoj^s, as neither boiling nor bleaching can devest 
them of their oily rancidity. Indeed the rancidity of 
iJl new feathers, ctf whatever water- fowl they be, is so 
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disgusting^ that our upholsterers give near double the 
price for old feathers that they afford for new: to be 
free from smelly they must all he lain iipcni for some 
time; and their dsual method is to mix the new and the 
rfd together. 

The quantity of oil, with which most water-fowl ai*e 
supplied, contributes also to their warmth in iJie moist 
element where they reside. Their skin is generally 
lined with fatj so that, with the warmth of the feathers 
externally, and this natural lining more internally, they 
are better defended against the changes or the inclem- 
encies of the weather than any other class whatever. 

As among land birds there are some found fitted en- 
tirely for depredation, and others for a harmless method 
of subsisting upon vegetables, so also amo^ these birds 
there are tribes of plunderers, that prey not only upon 
fish, but sometimes upon water-fowl themselves. There . 
are likewise more inoffensive tribes, that live upon in- 
sects and vegetables only. Some water-fowls subsist by 
making sudden stoops from above, to seize whatever 
fish comes near the surface; others again, not furnished 
with wings long enough to fit them for flight, take their 
prey by diving after it to the bottom. 

From hence all water-fowl naturally fall into three 
distinctions. Those of the gull kind, that, with long 
legs and round bills, fly aliMP^g the surface to seize theiv 
prey: those of the penguin kind, that, with round bills, 
legs hid in the abdomen, and short wings, dive after their 
prey; and thirdly, tho^ of the goose kind, with flat 
broad bills, that lea4 harmless lives, and chiefly subsist 
upon insects and vegetables. 

These are not specul^itive distinctions, made up for 
the arrangement of a system, but they are strongly and 
evidently marked by nature. The gull kind are active 
and rapacious, constantly, except when they breed, 
keeping upon the Wing, fitted for a life of rapine, with 
sharp straight bills for piercings or hooked at the end 
for holding their fishy prey. In this class we pay 
r^pk the Albatrops, the Cormorant, thp Ganet ffr $olan4 
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Gooae, the Shag, the Frigiit^bird, the Great Brown 
Gull^ and all the lesser tribe of gulk and dea swallows. 

The Penguin kind^ with ajipetites as voracious, biHs 
as sharp, an^ equally o^r for prey^ are yet unqualified 
to obtain it by flight. Tlieir mugs are short, and 
tb(^ bodies lar^ anid heavy, so that they can neither 
run nor fly. Bkt they are formed for diving in a very 
peculiar manner. Their feet are placed so far back- 
ward, and their legs so hid in the abdomen, that the 
islightest ^3*oke sends them head foremost to the bottom 
of the water. To this class we may refer the Penguin^ 
the L Auk, the Skottt, the Sea-turUe, the Bottle-nose^ 
and the Loon. 

The Oroose kind are easily d^tinguishable by their 
flat broad bills, covered with a skin; and their manner 
irf feeding) which is mostly upon vegetables. In this 
class we may place the Swan, the GkM)se, the Duck, 
the Teal, the Widgeon, and all their numerous varie- 
ties. 

In describing the birds of these three classes, I will 
put the most r^narkable of each class at the beginning 
(ji thdr respective tribw, and give their separate his- 
tory; then, after having described the ehiefis of the 
tribe> the more ordinary sorts will naturally fall in a 
body, and come under a general description behind their 
lead^%. But before I offer to pursue this methodical 
arrangement, I must give the lustory of a bird, that, 
from the singularity of its conformation, seems allied to 
no species, and should therefore be separately describ- 
ed—^! mean the Pelican. 



CHAPTER 11. 

Of tike Pelican. 

TftB Pelican of Africa is much larger in the body 
thana^an, and somewhat of the same shape and co- 
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lour. Itofeur toes ^re all webbed together^ wd itoneek 
in some measure resembles that of a swan: hut that ski- 
gularity w which it differs fi*om dU oUbsr birds it in the 
bil^ and the great pouch underaeatb^ whicb are w<»- 
derful> and demand a distinct descriptioa. This enop- 
nidis bill is fifteen inches from the point to tbe (^wning 
of the mailtii^ which is a good way back behind the 
eyes. At the base tbe bill is somewhat greenid^ bat 
varies towards tbe end^ being of a reddish- Uue. It is 
very thiek in the beginnings but tapers off to the end, 
wb^ it hooks downwards. The ui^er chap is stiH 
QMire extraordinary; for to the two lower edges of it 
hangs a bag; reaching the whole length of tbe hill to 
tbe neck; which k wd to be capable of containing fif- 
teen cj^arts of water. This bag the bird has a pvwer ^ 
wr^idding up into the hollow c^ the un^er chap; but by 
(^lo^ing the bill, and putting one's band down into the^ 
bag; it may be distended at pleasure. The skin of whiek 
it is formed will then be seen of a bluish ash-colonr, 
with many fibres and veins running over its sur&ce. It 
is not covered with feathers; but a ^ort downy sab- 
stance as sHM)oth and as soft as satin; and is attached all 
along the under edges of the chap; to be fixed bade- 
ward to the neck of the bird by proper ligaments* and 
i^eaches near half way down. When this bag is empty- 
it is not seen; but when the bird has fished Witb success^ 
it is tJien incredible to what an extent it is often seen di- 
lated. For the first thing the pelican does in fishing is to 
fijl up the bag; ai^l then it returns to digest its burden 
at leisure. When the bill is opened to its widest ex- 
tent; a person may run his head into the bird's mouthy 
and conceal it in this monstro«B pouch; thus adapted for 
very singular purposes. Yet this is nothing to what 
Ruysch assures us; who avers that a man has been seen 
to hide his whole leg; boot and all; in the monstrous 
jaws of one of these animals. At first appearance this 
would seem impossible, as the sides of the under chap^ 
from which the bag depends; are not above an inch as- 
under when the bird's bill is fin^t opened; but then th#y 
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are »pafale of great separation; and it most necessarily 
beso^aatbe bird preys upon the largest fishes and 
bides them by dozens in its poach. Tertre affirms that 
it wiU Ude as many fish as will serve sixty hungry men 
for a meal. Such is the formation of this extraordinary 
Inrd^ whieh is a native of Africa and America. The 
pelican was once also known in Europe^ particularly in 
Bossia; but it seems to have deserted our coasts. This 
is th^ bird of which so many fabulous accounts have 
been propagated; such as its feeding its young with 
ite own blood, and its cart*ying a provision of water for 
them in its ff^e^t reservoir in die desert. But the 
absurdity of the first account answers itself; and as for 
Ae latter, the pelican uses its bag for very different 
purposes than that of filling it with water. 

Its amasing potich may be considered as analogous to 
the crop in other birds, with this difference, that as 
theirs lies at the bottom of the gullet, so this is placed 
at the top. Thus, ai^ pigeons and other birds' macerate 
their food for their young in their crops, and then sup- 
ply th^m, so the pelican supplies its young by a mor^5 
ready contrivance, and mac^^tes their food in its bill, 
or stores it for its own particular sustenimce. 

The ancitMits were particularly fond of giving this 
bird admirable qualities and parental affections. Struck, 
perhaps,, with its extraordinary figure, they were will- 
ing to supply it with as extracn^dinary appetites: and 
having found it with a large reservoir, they were f^as- 
ed wiSi turning it to the most tender and parental uses. 
But the trulh is, the pelican is a very heavy, sluggish^ 
vwacious bird, and very ill fitted to take those flights, 
or to make those cautious provisions for a. distant time, 
which we have been told it does. Father Labat, who 
seems to have studied their manners with great exact- 
n®», hm given us a minute history of this bird, as found 
in Arnica; and from him I will borrow mine. 

The pelican, says Labat, has strong wings, furnished 
witti thick plumage of an ash-colour, as are the vest of 
the feathers over the whole body. Its eyes are very 
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small^ when compared to the size of its h&A; there k 
a sadness in its countenance^ and its whole air b melan- 
chol j; it is as dnN and reluctant in its motions as the 
flamingo is sprightly and active. It is slow of flighty 
and when it rises to fly, performs it with difficuky and 
labour. Nothing, as it would seem, but the spur of ne^ 
cessity, could make these birds change their situation^ 
or induce them to ascend into the air; b\it Uiejr must 
cither starve or fly. 

They are torpid and inactive to the la^ degree, so 
diat nothing can exceed their indolence but their glut^ 
tony; it is only from the stimulations of hunger that they 
are excited to labour, for odierwise they would con- 
tinue always in fixed repose. When Aey have raised 
themselves about thirty or forty feet above the surfeee 
of the sea, they turn their head with one eye down- 
wards, and conUnue to fly in that posture. As soon as 
they perceive a fish sufficiently near the surface, they 
dart down upon it with the swiftness of an arrow, seize 
it with unerring certainty, and «tore it up in. their 
pouch. They then rise again, though not without great 
labour, and continue hovering and fishing, with their 
head on one side as before. 

This work they continue with great effort and indus- 
try tiU their bag is fall, and then they fly to land, to 
devour and digest at leisure the fruits of their indus- 
try. This, however, it would appear they are not long 
in performing; for towards night they have another 
hungry call, and they again reluctantly go to labour. 
At night, when their fishing is over, and the toil of the 
day crowned with success, these lazy birds retire a little 
way from the shore; and, though with the webbed feet 
and clumsy figure of a goose, tihey wiH be contented to 
perch no where but upon trees, 4mong the light and 
airy tenants of the forest. There they take theSr re- 
pose and for the night, often spend a great part of the day^* 
except such times as diey are fishing, sitting in dismal 
solemnity, and as it would seem half asleep. Their 
attitude is, with the he^ resting upon their great bagjr 
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and that reMmg up<m their breast. There tkey remaiR 
wi^out motion; or once changing their sitnttioD, till 
the calls of hunger break their repose, and tiH they find 
it indispemably necessary to fill their mi^azine for a 
fresh meal. Thus their life is spent between sleeping 
and eating; and our author adds, that they are as foul 
»i they are voracious, as they are every moment void- 
ing excrements in heaps as large as one's fi^. 

The same indolent habits seem to attend them even 
in preparing for incubation, and defending their young 
when excluded. The femsJe makes no preparation for 
her ne^, nor seems to choose any place in {N*eferau^ 
to lay in, but drops her eggs on the bare ground lo the 
number of five or six, and there continues to batch thenu 
Attached to the place, without any desire of defending 
her ^gs or her young, she tamely sits and suffers them to 
be taken Ihsnn under her. Now and then she just ven* 
tures to peck or to cry out when a person offers to beat 
her off. 

She feeds her young with fish Q»icerated for some 
time in her bag, and when they cry, flies off for a new 
wpply. Labat tells us that he took two of these when 
very young, and tied them by the leg to a post stuck 
info the ground, Where he had the pleasure of seeing 
the old one for several days come to feed them; remain- 
ing with them the greatest part of the day, and spend- 
ing &e night On the branch of a tree that hung over 
th^ft. By these means they were all three become so 
familiar, that they suffered themselves to be handled; and 
the young ones very kindly accepted whatever fish he 
(^ei^d them. These they always put first into their 
bag, and then swallowed at their leisure. 

It seems, however, that they are but disagreeable and 
useless domestics; their gluttony can scarcely be satis- 
fied; their flesh smells very rancid, and tastes a thou- 
sand times worse than it smells. The native Americans 
iill vast numbers, not to eat, for they are not fit even 
for the banquet of a savage, but to convert their large 
bags into purses and tobacco pouches. They bestow no 
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small pains ia dressing the skin with salt and aished, rub* 
bing it well with oil, and then forming it to their pur- 
pose. It thus becomes so soft and pliant that \ht Span* 
ish women sometimes adorn it with gold and embroidery 
to make work* bags of. 

Yet, with all the seeming hebetude of this bird^ it is 
not entirely incapable of instruction in a domestic state. 
Father Raymond assures us, that he has seen one so tame 
and well educated among the native Americans, diat it 
would go off in the morning at the word of command^ 
and return before night to its master, with its great 
pouch distended with {Sunder; a part of which the sava- 
ges would make it disgorge, and a part they would per^ 
mit it to reserve for itself. 

^^The pelican,^' as Faber relates, ^^is not destitute of 
other qu^ificatioi^. One of those which was brought 
alive to the Duke of Bavaria's court, where it lived for- 
ty years, seemed to be possessed of very uncommon 
sensations. It was much delighted in the company and 
conversation oi men, and in music both voCal and instru- 
mental; for it would willingly stand,'' says he, <^by 
those that sung or sounded tiie trumpet; aad stretchii^ 
out its head, and turning its ear to the music, listened 
very attentively to its harmony, though its own voice 
was little pleasanter than the braying ^ an ass." Ge»- 
ner tells i^ that the Emperor Maximilian had a tame 
pelican which lived for above eighty years, and that al- 
ways attended his army on their march. It was ome of 
the largest of the kind, and had a daily allowance by 
the emperor's orders. As another proof of the great 
Bigt to which the pelican lives, Aldrovandus makes men- 
tion of one of these birds that was kept several years at 
Mechlin, and was verily believed to be fifty years old. — 
We often see these birds at our sbows about town« 
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CHAPTER III. 

Of the Albatro8Sy the first of the Gull Kind, 

Though this is one of the largest and most formidable 
birds of Africa and America, yet we have but few ac- 
counts to enlighten us in its history. The figure of the 
bird is thus described by Edwards: " The body is ra- 
ther larger than that of the pelican; and its wings, when 
extended, ten feet from tip to tip. The bill, which is 
six inches lottg, is yellowish, and terminates in a crooked 
point. The top of the head is of a bright brown; the 
back Is of a dirty deep spotted brown; and the belly and 
under the wing is white; the toes, which are webbed, 
are of a fleish colour.'^' 

Such are the principal traits in this bird's figure; but 
these lead us a very short way in its history, and our 
naturalists hav6 thought fit to say nothing more. How- 
ever, I am apt to believe this bird to be the same with 
that described by Wicquefort, under the title of the Al- 
catraz; its size, its colours, and its prey, incline me to 
think so. He describes it as a kind of great gull, as large 
in the body as a goose, of a brown colour, with a long bill, 
and living upon fish, of which they kill great numbers. 

This bird is an inhabitant of the tropical climates^ 
and also beyond them as far as the Sfraits of Magellan 
in the South Seias. It is one of the most fierce and for- 
midable of the aquatic tribe, not only living upon fish, 
but also such small water-fowl as it can take by surprise. 
It preys, as all th6 gull kind do, upon the wing; and 
chiefly pursues the flying-fish, that are forced from the 
sea by the dolphins. The ocean in that part of the 
world presents a very different appearance from the seas 
with which we are surrounded. Iti our seas we see no- 
thing but a dreary expanse, ruffled by winds, and seem- 
in^y forsaken by every class of animated nature. But 
the tropical seas, and the distant south latitudes beyond 
them, are all alive with birds aftd fishes, pursuing and 
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pursued. Every various species of the guU kind are 
theire seen hovering on the wing^ at a thousand miles 
distance from the shore. The flying-fish awi every mo- 
ment rising to escape from their pursuers of the deep^ 
only to encounter equal dangers in the air. Just as they 
rise^ the dolphin is seen to dart after them^ but gene- , 
rally in vain; the gull has more frequent miccess^ and 
often takes them at their rise; while the albatross pur- 
sues the gull; and obliges it to relinquish its prey: — so 
that the whole horizon presents but one living picture 
of rapacity and evasion. 

So much is certain; but how fiir we are to cre^t 
Wicquefort in what he adds concerning this bird; the 
reader is left to determine. ^^ As these birib; ^cept 
when they breed, live entirely remote from land, so 
they are often seen, as it should seem, sleeping in ^ 
air. At night, when they are pressed by slumber, 
they rise into the clouds as high as they can; there, put^ 
ting their head under one wing, they beat the air with 
the other, and seem to take their ease. After a time, 
however, the weight of their bodies, only thus half 
supported, brings tbem down, and they itrc seen de-. 
s(5ending, with a pretty rapid motion, to the sur&ce rf 
the sea. Upon this they again put forth their ^c»^ to 
rise; and thus alternately ascend and descend at their 
ease. But it sometimes bappens,^^ says my author, ^^ that 
in these slumbeiPing flights, they are off their guards 
arid fall upon deck, where they are taken/^ 

What truth there may be in this account I will not 
take it upon me to determine; but certain it is, that few 
birds float upon the air with more ease than the alba- 
tross, or support themselves a longer time in that ele- 
ment. They seem never to fed the accesses of fatigue; 
but, night and day upon the wing, are alwiiys prowling, 
yet always emaciated and hungry. 

But though this bird be one of the most formidable 
tyrants of the deep, there are sooie unions which even 
tyrants themselves form, to which they are induced ei- 
ther by caprice or necessity. The albfttross seems to 
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^ve a peoiUar affeetion &r tbe penguin^ aad a pleasure 
in its society. They are always seen to choose tbe same 
places for breeding — some distant^ uninhabited island, 
where tlie ground slants to the sea, as the penguin is 
not formed either for flying or climbing. In such pla- 
ces their nests are se^n together, as if they stood in 
need of mutual assistance and protection. Captain Hunt, 
who for some time commanded at our settlement upon 
FalklMid Islands, assures me, that he was often amazed 
at the union preserved between these birds, and the 
regularity with which they built together. In that bleak 
aad desolate spot, where the birds bad long continued 
Undisturbed possessors^ and no way dreaded the en- 
croachment of men, they seemed to make their abode 
as comfortable as they expected it to be lasting. They 
w^re seen to build with an amazing degree of uniformi- 
ty, their nests covering fields by thousands, and resem- 
bling a regular plantation. In the middle, on high, the 
altmtross raised its nest, on heath, sticks, and long grass, 
about two feet above the surface; round this the pen- 
^ii^ made their lower settlements, rather in holes 
m the ground, and most usually eight penguins to one 
albatross. Nothing is a stronger proof of M. Buffon's 
&ne observation, that the presence of man not only de- 
stroys the society of meaner animals, but their instincts 
also. Tbc^ nests are now, I am told, totally destrbyed: 
, the society is broke up; and die albatross and penguin 
liave grae to bre^d upo^ more desert shores, in great- 
er security. 



CHAPTER IV. 

7%c Cmmorant 

TttE Cofstorant is about the size of a large Muscovy 
duck, and may be distinguisl^ed from all other birds of 
this kind, by its four tees being ui)i|ed by membranes 



Digitized by 



Google 



6^ HISTORY OF 

together, and by the middle toe being toothed or noteh- 
ed, like a saw, to assist it in holding its fishy prey. 
The head and neck of this bird are of a sooty blackness; 
and the body thick and heavy, more inclining in figure 
to that of the goose than the gull. The bill is straight 
till near the end, where the upper ohap bends into a 
hook. 

But notwithstanding the seeming heaviness of its 
make, there are few birds more powerfully predaeeoUvS. 
As soon as the winter approaches, they are seen dis- 
persed along the sea-shore, and ascending up the mouths' 
of fresh water rivers, carrying destruction to all the 
finny tribe. They are most remarkably voracious, and 
have a most sudden digestion. Their appetite is for 
^ver craving, and never satisfied. This gnawing sen- 
sation may probably be increased by the great quantity 
of small worms that fill their intestines, and which their 
unceasing gluttony contributes to engender. 

Thus formed with grossest appetites, this uncleati 
bird has the most rank and disagreeable smell, and is 
more fetid than even carrion, when in its most health- 
ful state. Its form, says an ingenious modem, is disa- 
greeable; its voice is hoarse and croaking; and all its 
qualities obscene. No wonder then that Milton should 
make Satan personate this bird, when he sent him upon 
the basest purposes, to survey with pain the beauties of 
Paradise, and to sit devising death on the tree of life.** 
It has .been remarked, however, of our poet, that the 
making a water-fowl perch upon a tree, implied no great 
acquaintance with the history of nature. In vindication 
of Milton, Aristotle expressly says, that the cormorant 
is the only water-fowl that sits on trees. We have al- 
ready seen the pelican of this number; and the cormo- 
rant's toes seem as fit for perching upon trees as for 
swimming; so that our epic bard seems to have been as 
deeply versed in natural history as in criticism. 

Indeed, this bird seems to be of a multiform nature^ 

* Ficie Pemiaut's Zoology, p. 4rr. 
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and* wherever fish ai'e to be found, watches their mi- 
grations. It is seen as well by land as sea; it fishes in 
fresh water lakes, as well as in the depths of the ocean; 
it builds in the cliffs of rocks, as well as on trees; and 
preys not only in the day-time, but by night. 

Its indefatigable nature, and its great power in catch- 
ing fish, were probably the motives that induced some 
nations to breed this bird up tame, for the purposes of 
fishing; and Willoughby assures us it was once used in 
England for that purpose. The description of their 
manner of fishing is thus delivered by Faber: ^' When 
they carry them out of the roomis where they are kept 
to the fish-pools, they hoodwink them, that they may 
not be frightened by the way. When they are come 
to the rivers, they take off their hoods; and having tied 
a leather thong round the lower part of their necks, that 
they may not swallow down the fish they catch, they 
throw them into the river. They presently dive under 
water, and there, for a long time, with wonderful swift- 
ness, pursue the fish; and when they have caught them, 
rise to the top of the water, and pressing the fish lightly 
with their biHs, swallow them, till each bird hath, after 
this manner, devoured five or six fishes. Then their 
keepers call them to the fist, to which they readily fly; 
and, one after another, vomit up all their fish, a little 
bruised with the first nip given in catching them. 
When they have done fishing, setting the birds on some 
high place, they loose the string from their necks, leav- 
ing the passage to the stomach free and open; and, for 
their reward, they throw them jwirt of their prey; to 
each, one or tvm) fishes, which they will catch most dex- 
terously as they are falling in the air.'' 

At present, the cormorant is trained up in every part 
of China fdr*the same purpose, where there are many 
lakes and canals. " To this end,'' says Le Compte, 
^' they are educated as men rear up spaniels or hawks; 
and one man can easily manage a hundred. The fisher 
carries them out into the lake, perched on the gunnel 
Qt his boat, where they contimie tranquil, and expecting 
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his orders with patience. When arrived at the proper 
place, at the first signal given each flies a different way, 
to fulfil the task assigned it. It is very pleasant, on this 
occasion, to behold with what sagacity they portion out 
the lake or the catial where they are upon duty. They 
hunt al^ut, they plunge, they rise a hundred times to 
the surface, until they have at last found their prey. 
They then seize it with their beak by the middle, and 
carry it without fail to their master. When the fish is 
too large, they then give each other mutual assistance; 
one seizes it by the head, the other by the tail, and in 
this manner carry it to the boat together. There the 
boatman stretches out one of his long oars, on which 
they perch, and being delivered of their burden, they 
fly off to pursue their sport. When they are wearied, 
he lets them rest for a while; but they are nevef fed till 
their work is over. In this manner they supply a very 
plentiful table; but still their natural gluttony cannot be 
reclaimed even by education. They have always, while 
they fish, the same string iSnstened round their throats, 
to prevent them from devouring their prey, as other- 
wise they would at once satiate themselves, and discern-' 
tinue their pursuit the moment they had filled their 
bellies/' 

As for the rest, the cormorant is the best fisher of all 
birds; and. thou^ &t and heavy with the quantity it 
devours, is neverthelei^ generally upon the wing. The 
great activity with which it pursues, s^d from a vast 
height drops down to dive after its prey, offers cme of 
the most amusing s^tacles to those who stand upon a 
cKff on the shore. This large bird is seldom seen in the 
air, but where there are fish below; but then they mcust 
h& near the surface before it will venture to souse upou 
them. H they are at a depth beytod whal the impetus 
of its flight makes the cormorant capable of diving to^ 
they certainly escape him, for this bird cannot move sa 
fast under water, as the fish can swim. It seldom, 1h>w- 
ever, makes an unsuccessful dip, and is often seen^rising 
heavily, with a fiA larger than it can reiadily devouc. 
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It sometimes alio happens^ that the cormorant has caught 
the fish by ^he tail, and consequently the fins prevent 
its being easily swallowed in that potation. In this case, 
the bird is seen to toss its pr^y above its head, and very . 
dexterously to eatch it, when descending, by the proper 
end^ and so swallow it with ease. 



CHAPTER V. 

Of the Gannety or Soland Goose. 

The Gannet is of the size of a tame goose, but its 
wings much lewder, being six feet over. The bill is six 
inches long, straight almost to the point, where it in- 
clines down, and the sides are irregularly jagged, that 
ft may hold its prey with greater security. It differs 
from the cormorant in size, being larger; and its colour, 
which is chiefly white; and by its having no nostrils, 
but in their place a long furrow, that reaches almost to 
the end of the bill. From the corner of the mouth is a 
narrow slip of black bare skin, that extends to the hind 
part of the head; beneath the skin is another, that like 
the poui^h of tHp pelican, is dilatable, and of size suffi- 
cient to contain five or six entire herrings, 'which in 
the breeding season it carries at <mce to its mate or its 
young. 

These birds, which subsist entirely upon fish^ chiefly 
resort to those uninhabited islands where their food is 
found in plenty, and men seldom come to disturb them. 
The islands to the north of Scotland, the Skelig Islands 
crfT the coasts of Kerry in Ireland, and thosfe that lie in 
the North Sea off Norway, abound with them. But it 
is on Uie Bass Island, in the Firth of Edinbui^h, where 
they are seen in the greatest abundance. ^^ There is a 
OTwdl island,'^ says the celebrated Harvey, " called the 
Bass, not more than a mile in circumference. The sur- 
face is almost wholly eovere* during the months of May 
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and June with their nests^ their ^gs, and young. It ii 
scarcely possible to walk without treading on them: the 
flocks of birds upon the wing are so numerous as to 
darken the air like a cloud; and their noise is such, tbat 
one cannot; without difficulty, be heard by the person 
next to him. When one looks down upon- the sea from 
the precipice, its whole surface seems covered with in- 
finite numbers of birds of different kinds, swimming and 
pursuing their prey. If, in sailing round the island, one 
surveys its hanging cliffs, in every crag or fissure of the 
broken rocks may be seen innumerable birds, of various 
sorts and sizes, more than the stars of heaven when 
viewed in a serene night. If they kre viewed at a dis- 
tance, either receding, or in their approach to the is- 
land, they seem like one vast swarm of bees.'' 

They are not less frequent upon the rocks of St. Kil- 
da. Martin assures us, that the inhabitants of that small 
island consume annually near twenty-three thousand 
. young birds of this species, beside an amazing quantity 
of their eggs. On these they principally subsist through- 
out the year; and, from the number of these visitants^ 
make an estimate of their plenty for the season. They 
preserve both the eggs and fowls in small pyramidal stone 
buildings, covering them with turf ashes, to prevent the 
evaporation of their moisture. 

The gannet is a bird of passage. In* winter, it seeks 
the mojpe southern coasts of Cornwall, hovering over the 
shoals of herrings and pilchards that then come down from 
the northern seas. Its first appearance in the northern 
islands is in the beginning of spring; and it continues to 
breed till the end of summer, But, in general, its mo- 
tions are determined by the migrations of the immense 
shoals of herrings that come pouring down at that sea- 
son through the British Channel, and supply all Europe, 
as well as this bird, with their spoil. The gannet as- 
siduously attends the shoal in their passage, keeps with 
them in their whole circuit round our island, and shares 
with our fishermen this exhaustless banquet. As it is 
strong of wing, it never comes near the land, but is con- 
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only upon fish, as was observed; yet the young gannet 
13 counted a great dainty by the Scots, and sold very 
dear; so that the lord of the islet makes a considerable 
in^nual profit by the sale. 



CHAPTER VI. 

Of Smaller Gulls and Petrels. 

Having described the manners of the great ones of 
this tribe, those of the smaller kinds may be easily in- 
ferred. They resemble the more powerful in their ap- 
petites for prey, but have not such certain methods ot 
obtaining it. In general^ therefore, the industry of 
this tribe and their audacity increase in proportion to 
their imbecility: the great gulls live at the most remote 
distance from man: the smaller are obliged to reside 
wherever they can take their prey, and td come into the 
most populous places when solitude can no longer grant 
them a supply. In this class we may place the Gull, 
properly so called, of which there a^ above twenty dif- 
ferent kinds, the Petrel, of which there are three; and 
the Sea Swallow, of which there are as many. The 
gulls may be distinguished by an angular knob on the 
lower cluip; the petrels by their wanting this knob; and 
the s^a swallows by their bills, which are straight, slen- 
der, and shi^p pointed. They all, however, agree in 
Uieir appetites, and their places of abode. 

The gull and all its varieties, is very well known ifi 
every part of the kingdom. It is seen with a slow sail- 
ing flight hovering over, rivers to prey upon the smaller 
kinds of fish; it is seen following the ploughman in fal- 
low fields to pick up injects; and when living animal 
food does not offer, it has even been known to eat car- 
rion^ and whatever else of the kind that offers. Gulls 
«e found in great plenty in every place; but it is diief- 
ly rpun4 our boldest rockiest shores that they are seen 
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in the greatest abundance; — it is there ^that the gull 
breeds and brings up its young: it is there that millions 
of them are beard screaming with discordant notes for 
months together. 

Those who have been much upon our coasts^ know 
that there are two different kinds of shores— that which 
slants down to the water with a gentle declivity^ and 
that which rises with a precipitate boldness^ that seems 
set as a bulwark to repel the force of the invading 
deeps; It is to such shores as these that the whole 
tribe of the gull kind resort^ as the rocks offer them a 
retreat for their youngs and the sea a sufficient supply. 
It is in the cavities of these rocks, of which the shore 
is composed^ that the vast variety of sea fowls retire to 
breed in safety. The waves beneath, that continually 
beat at the base, often wear the shore into an impend- 
ing boldness, so that it seems to jut out over the water, 
while the raging of the sea makes the place inaccessible 
from below. These arc the situations to which sea fowl 
chiefly resort, and bring up their young in undisturbed 
security. 

Those who have never observed our boldest coasts, 
have no idea of their tremendous sublimity. The boast- 
ed works of art, the highest towers, and the noblest 
domes, are but ant-hills when put in comparison; the 
single cavity of a rock often exhibits a coping higher 
than the ceiling of a gothic cathedral. The face of the 
shore offers to the view a wall of massive stone ten 
times higher than our tallest steeples. What should we 
think of a precipice three quarters of a mile in height? 
and yet the rocks of St. Kilda are still higher! What 
must be our awe to approach the edge of that impend- 
ing height, and to look down on the unfathomable va- 
cuity below! to ponder on the terrors of falling to the 
bottom, where the waves that swell like mountains are 
scarcely seen to curl on the surface, and the roar of an 
ocean a thousand leagues broad appears softer than the 
murmur of a brook! It is in these formidable man- 
sions that myriads of sea fowls are f6r ever seen sport- 
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ing^ flying "^ secainty down the deptb^ hitf a mile be- 
neath the feet of the Sjp^tator. The crow and the 
chough avmd those frightful precipices; they choose 
smaller heights^ where they are less exposed to the tem- 
pest; it is the cormorant^ the gannet, the tarrock^ and 
the teme, that venture to these dreadful retreats, and 
daim an undisturbed possession. To the spectator from 
above^ those birds, though some of them are above tl^ 
size of an eagle, seem scarcely as large as a swallow; and 
their loudest screaming, is scarcely perceptible. 
* But the generality of oorshores are not so formidable. 
Though they may rise two hundred fathoms above the 
surface, yet it often happens that the water forsakes the 
shore at the departure of the tide, and leaves a noble 
and delightfnl walk for curiosity on the beach. Not to 
mention the variety of shells with which the sand is 
gtrewed, the lofty rocks that hang over the spectator's 
head, and that seem but just 4ept from fiatlliQg, produce 
in him no unpleasing gloom. If to this be added the 
fluttering, the screaming, and the pursuits of myriads 
of water birds, all either intent on the duties of incuba- 
tion, or roused at the presence of a stranger, nothing 
can compose a scene of more peculiar solemiiity. To 
walk along the shore when the tide is departed, or to sit 
in the hollow of a 7*ock when it is come in, attentive to 
the various sounds that gather on every side, above and 
below, may raise the mind to its highest and noblest ex- 
ertions. The solemn roar erf the waves swelling into 
and subsiding from the vast caverns beneath, thepierc^ 
ing note of the gull, the frequent chatter of the guille- 
mot, the loud note of the auk, the scream of the heron, 
and the hoarse deep periodical croaking of the cormorant, 
all unite to furnish out the grandeur of the scene, and 
turn the mind to Him who is the essence of all sublimity « 
Yet it often happens that the contemplation of a sea- 
shore produces idesus of a humbler kind, yet still not 
unpleasing. The various arts of these birds to seize 
their prey, and sometimes to elude their pursuers, their 
society among each other, and their tenderness and care 
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of their young, produce gentler sensations* It is ridica- 
lous also now akid dien to see their various ways of iin^ 
posing upon each other. It is common enoogh^ for in* 
stance, with the arctic gull, to pursue the lesser gulls so 
long, that they drop their excrements through fear, 
which the hungry hunter quickly gobbles up befw^ it 
ever reaches the water. In breeding too they have fre* 
quent contests: one bird, who has no nest of her own, 
attempts to dispossess another; and put herself in the 

flaee. This crften happens among all the gull kind; and 
have seen the poor bird, thus displaced by her more 
powerful invader, sit near the nest in pensive discontent, 
while the other seemed quite comfortable in her new 
habitation. Yet this place of pre-eminence is not easily 
obtained; for the instant the invader goes to snatch a 
momentary sustenance, the other enters upon her own, 
and always ventures another battle before 6he relin- 
quishes the justness of her claim. The contemplation 
of a cliff thus covered with hatching birds, affords a 
very agreeable entertainment; and as they ^t upon the 
ledges of die rocks, one above another, with their white 
breasts forward, the whole group has not unaptly been 
compared to an apothecary^s shop. 

These birds like all others of the rapacbus kind, lay 
hut few eggps; and henee, in many places, their number 
U daily seen to diminish. The lessening of so many rapa- 
cious birds may at first sight appear a benefit to man* 
kind; but when we consider how many of the natives of 
our islands are sustained by their flesh, either fresh or 
salted, we shall find no satisfaction in thinking that these 
poor people may in time lose their chief support. The 
gull, in general, as was said, builds on the ledges of rocks, 
ai^ lays from one egg to three, in a nest formed of long 
grass and sea- weed. Most of the kind are fishy tasted, 
with black, stringy flesh; yet the young ones are better 
food; and of these, with several other birds of the pen- 
guin kind, the poor inhabitants of our northern islands 
make their wretched bsinquets. They have been long 
^sed to no other food; and even salted gull can be rel- 
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idled by those who know no better. Almost all delicacjr 
is a relative thing; and the man who repines at the luxu- 
ries of a well-served td)le^ starves not for want, but from 
eomparison. The luxuries of the poor are indeed eoarse 
to US| yet still they are luxuries to those ignorant of bet- 
ter; and it is probable enough that a Kildaor a Feroe man 
may be found to exist, outdoing Apicious himself ia 
consulting the pleasures of the table. Indeed, if it be 
true that such meat as is the most dangerously earned is 
the sweetest^ no man can dine so luxuriously as these^ 
as none venture so hardily in the pursuit of a dinner. 
In Jacobson's History of the Feroe Islands, we have an 
account of the method in which those birds are taken; 
and I will deliver it in his own simple manner. 

" It cannot be expressed with what pains and danger 
they take these birds in those high steep cliffs, whereof 
many are two hundred fathoms high. But there are 
men apt by nature, and fit for the work, who take them 
usually in two manners; they either climb from below 
into these high promontories, that are as steep as a wall, 
or they let themselves down with a rope from above. 
When they climb from below, they have a pole five or 
six ells long, with an iron hook at the end, which they 
Uiat are below in the boat, or on the cliff, fasten to the 
man^s girdle, helping him up thus to the highest place 
where he can get footing; afterwards they also help up 
another man; and thus several climb up as high as pos- 
sibly they can; and where they find difficulty^ they help 
each other up, by thrusting one another up with their 
poles. When the first hath taken footing, he draws the 
other up to him by the rope festened to his waist; and 
so they proceed till they come to the place where the 
birds build, they there go about as well as they can, in 
those dangerous places; the one holding the rope atone 
end imd fixing himself to the rock, the other going at 
the other end from place to place. If it should happen 
that he chanceCA to fall the other that stands firm keeps 
him up and helps him up again. But if he passeth safe^ 
he likewise fastens himself till the otl^r \m passed the 
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same dangerous phce dm, Thus they go ftbotit the ctiffs 
after birds as they please. It often happeneth^ however, 
the more is the pity, that when one doth not stand fast 
enough, or is not sufficiently strong to hold up the other 
in lus fall, that they both fall down and are killed. In 
this manner some do perish every year.^^ 

Mr. Peter Clanson, in his description of Norway, 
writejth, that there was anciently a law in that country, 
that whosoever climbed so en the cliffs that he fell down 
and died, if the body was found before burial his next 
kinsman should go the same way; but if he durst not, or 
a>uld not do it, the dead body was not then to be buried in 
sanctified earth, as the person was too full of temerity, 
and his own destroyer. 

" When the fowlers are come, in the manner aforesaid, 
to the birds within the cliffs, where people seldom come, 
the birds are so tame that they take them with their 
hands; for they will not readily leave their young. But 
when they are wild, they ci^st a net, with which they 
are provided, over them, and entangle them therein. 
In the mean time, there lieth a boat beneath in the sea, 
wherein they cast the birds killed; and in this manner 
they can, in a short time, fill a boat with fowl. When 
it is pretty fair weather, and there is good fowling, the 
fowlers stay in the clifflfe seven or eight days together; 
for there are here and there holes in the rocks, where 
they can safely rest, and they have meat let down to 
them with a line from the top of the mountidn. In the 
mean time some go every day to them,, to fetch home 
what they have taken. 

^^ Some rocks are so difficult that they can in no man- 
ner get unto them from below; wherefore they seek to 
come down thereunto from above. For this purpose 
they have a rope, eighty or a hundred fadioms long, 
. made of hemp, and three fingers thick. The fowler 
maketh the end of this ifast about his waist, and be- 
tween bis legs, so that he can sit thereon; and is thus 
let down, with the fowling^staff in his hand. Six men 
hold by the rope, knd let him easily down, laying a 
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large piece of wood cm tbe brink of die roek^ upoit 
which the rope ^ideth, that it may not be wwn to 

C'eces by the hard and rough edge of the stone. They 
iTe, beisides^ another small Kne, timt is fastened to the 
fowler's body; on which he pulleth^ to give them notice 
how they should let down the great rope^ either lower* 
or higher; or to hold stilly that he may stay in the place 
whereunto he is come. Ej&re the man is in great dan*' 
ger^ because of the stones that are loosened from tlie 
diff by the swinging of the rope^ and he cannot avoid 
dieou To remedy this in seme measure^ he hath usu- 
ally on his head a seaman's thick and shi^gy cap^ which 
defends him from the Mows of tbe stones if they be not 
too big^ and then it costeth him his life; nevertheless^ 
they cottthiuaUy put themselves in that danger^ f<H* the 
wretched body's food sake, hoping in God^s mercy aild 
protection, unto which the greatest part of them do 
devoutly recommend themselves when they go to work: 
otherwise, they say, there is no other great danger in 
it, except that it is a toilso&ie and artificial labour; for 
he that bath not learned to be so let down, and is not 
used thereto, is turned about with the rope, so that he 
soon groweth giddy, and can do nothing; but he that 
halb learned the art, considers it as a sport, swings him- 
self on the rope, sets his feet against the rock, casts 
himself some &thoms from thence, and shoots himself 
to what place he will: he knows^ where the birds are, 
he understands how to sit on the line in the air, and how 
to hold the fowling-staff in his hand, striking therewith 
the birds that come or fly away; and when there are 
holes in the rocks, and it stretches itself out, making 
underneath as a ceiling, under which the birds are, he 
knoweth how to shoot Mmself in amMg them, and there 
take firm footing. There, when he is in these holes^ 
he moketh himself loose of the rope, which he fast^is 
to a ci«g of the rock, that it may not slip from him to 
the outside of dte cliff. He dien goes about in the 
rock,^ taking the fowl, either with his hands or the 
fowlkig-staffv Thus,^ when he hath killed as many birds 
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as he thinks fit^ he ties them in a bundle^ and fastens 
them to a little rope, giving a sign, by palling, that 
they ^ould draw them up. When he has wrought thus 
the whole day, and desires to get up again, be sitteth 
once more upon the great rope> giving a new sign that 
they should pull him up, or else he worketh him^f up, 
climbing along the rope, with his girdle full of birds. 
.It is also usual, where there are not folks enough to hold 
the great rope, for the fowler to drive a post sloping 
into the earth, and to make A rope fast thereto, by 
which he lets himself down without any body's help, 
to work in the manner aforesaid. Some rocks are so 
formed that the person can go into their cavities by 
land. 

" These mannet*s are more terrible and dai^eroie to 
see than to describe; especially if one considers the 
steepness and height of the rocks, it seeming imposa- 
ble for a man to approach them, much less to climb or 
descend. In some places the fowlers are seen climbing 
where they can only fasten the ends of their tpes and 
fingers, not shunning such places, though there be 
a hundred fathom between them and the sea. It is a 
dear meat for these poor people, for which they must 
venture their lives; and many, after long venture, do 
at last perish therein. 

^f When the fowl is brought home, a part thereof is 
eaten fresh; another part, when there is much taken, 
being hung up for winter provision. The feathers are 
gathered to make merchandise of, for other expenses. 
The inhabitants get a great many of the^e fowls, as God 
giveth his blessing and fit weather. When it is dark 
and hazy, they take most, for then the birds stay in the 
rocks; but in clear weather, and hot sun-shine, they 
seek the sea. When they prepare to depart for the sea- 
son, they keep themselves most there, sitting on the 
cliflfe towards the sea^side, where people get at them 
SOTietimes with boats, and take them with fowling- 
staves.^' 

Such is the account of this historian; but we are n^ot 

VOL. IV. — I. 
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to suppose that all the birds teaught in this manner are 
of the gull kind: on the cORti*ary, numbers of them ai^e 
of the penguin kind; auks^ puffins^ and guillemots. 
These all come, otice aseason, to breed in these recess- 
esj and retire in winter to fish in more southern di- 
mates; ^ 



CHAPTER VII. 

Of the Penguin Kind} and first of the great Magel- 
lanic Penguin. 

Th£ gulls are long Winged swiffc *iyer8> that liover 
over the most extensive seas> and dart down upon such 
iish as approach too liear the surface. The penguin 
kind are but ill fitted for flight, and still less for walk-- 
ing. Every body must have seen the awkward manner 
in which a duck/ eithei^ wild or tame, attempts to 
change place) they must recollect with what softness and 
ease a gull or a kite waves its pinions^ and with what 
a coil and flutter the ducjc attempts to move them; how 
many strokes it is obliged to give, in order to ga<jier a 
little air; and even when it is thus raised^ how^ soon it 
is fktigued with the force of its exertions, and obliged 
to take rest again. But the duok is not, in its natural 
state, half so unwieMy ^la animal as the whole tribe of 
the penguin kind. Their wings are much shorter^ more 
scantily furnished wi& quills, and the whole pinion 
placed' too forward to be usefully employed. For this 
reason^ the largest of the penguin kind, that have a 
thick heavy body t6 raise eannot fly at all. Their wings 
serve them rather as paddjes to hefp^ them fii^ward^ 
when they attempt to move swiftly; and \k a manner 
waft along the surface of the* Water. Even the smaller 
kinds seldom fly by choice; they flutter their wings with 
the swiftest efforts without making way; and thou^ they 
have but a %msA\ weight of body to sustc^n, yet they 
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seldom venture to quit the water where they aire pro- 
vided with fbod atm protection. 

As the wings of the penguin tribe are unfitted for 
flight, their legs are !iti!l more awkwardly adapted for 
walking. This whole tribe have all above the knee hid 
within Ae belly: 4nd nothing appears but two short 
legs/ or feet as some would call them> that seem stuck 
under the rump, and imon which the animal is very 
awkwardly supported. They seem. When sitting or at- 
tempting to walk, like ft dog that has beto taught to sit 
up or to move a minuet. Th«r' short legs drive the 
body in progression from side to side: and were they 
not assisted by their wings they tould scarcely move 
fastcfr than a tortoise. ' ' 

This a.wkward position of the legs, which so unquiali- 
fles them for living upon land, adapts them admirably 
for a residence in water. In that the legs placed be- 
hind the moving body, pushes it fbrward \yith great ve- 
locity, and these birds like Indian eanoes, are the swift- 
est in the water, by having their paddlei^ in the rear. 
Our sailors for this reason, give tliese birds the very 
homdy, but expressive name of arse- feet. 

Nor are they less qualified for diving than swimming. 
By ever so little inclining their bodies forward, they 
lose their centre of gravity; and every stroke from their 
feet only tends to sink them the faster. In this manner 
they can either dive at once to the bottom, or swim be- 
tween two waters; where they continue fishing for some 
minutes, and tten ascending, citch an instantaneous 
breath, to descend once more to renew their operations. 
Hence it is that these birds, which are so defenceless, 
and so easily taken by land, are impregnable by water. 
If they p^rfeeive themselves pursued in the feast, they 
instmtly Mnk and show nothing more tha« their bilW, 
till enemy is Withdrawn. Their very i«temal confor- 
mation iissists their power of kee^ng Jjing under water. 
Ttieir lungs are fitted with ntimeroo? vacuities, by which 
they can take in a Very large insjHYatipn; and this pro- 
bably servfe3 them for a length of tkn^. ^ 
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As they never visit laud, except when tkey come to 
breeds their feathers take a colour from their situation. 
That part of them which has been continually bathed in 
the water, is white; while their backs and wings are of 
different colours^ according to the different species. 
They are also fcovered more warmly all over the body 
with feathers ti»an any other bird whatever; so that the 
sea seems entirely their element; and but for the neces- 
sary duties of propagating their species, we should scarce- 
ly have the smallest opportunity of swing them> and 
should be utterly unacquainted with their history. 

Of all this tribe, the Magellanic Penguin is the larg- 
est, and the mc^t remarkable. In si$e it approaches 
near that of a tame goose. It never flies^ as its wings 
are very short, and covered with stiff hard feathers, and 
are always seen expanded^ and hanging uselessly down 
by the bird's sides. The upper part (rf the head, baek 
and rump, are, covered with stiff, black feathers; while 
the belly and breast, as is common with all of this kiod, 
are of a snowy whiteness, except a line of black that is 
seen to cross the crop. The bill, which from the base 
to about half way is covered with wrinkles^ is black, but 
marked ^trosswise with a stripe of yellow. They walk 
erect, with their heads on high, their fin-like wings 
hanging down like arms; so that to see them at a dis- 
tance they look like so many children with wliite aprons. 
From hence they are said to unite in themselyes the 
qualities of men, fowls, and fishes. Like men, they are 
upright; like fowls, they arq feathered; and like fishes 
tHy have fin-like instruments, that beat the water be- 
fort) and serve for all the purposes of swimming rather 
than flying. 

They ked upon fish, and seldom come ashore except 
in the breecHpg season. As the seas in that part of the 
world abound\with a variety, they seldom want food; 
and their extrei^ fatness seems a proof of the plenty ib 
which they live, ^hey djve with great rapidity, and 
are voracious to a grtat degree. ^ One of them, describ- 
ed by Clusius, though but very young, woold swallow^ 
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an entire herring at a moatUful^ and often three succes- 
sively hefore it was appeased. In consequence of this 
gUtttonous appetite^ their flesh is rank and fishy; though 
oar saikvs say^ that it is pretty good eating. In some 
the flesh is so tough, and the feathers so thick, that they 
stand the blow of a sciniitar^thoirt injury. 

They are a bird of society; and especially when they 
come on shore, they are seen drawn up in rank and file, 
Upon the le<^of a rock, standing t(^ether with the 
albatross, as if in consultation. This is previous to their 
laying, which generally begins in that part of the world 
in the month of November. Their preparations for lay- 
ing are attended with no great trouble, as a small de- 
pression in the earth, without any other nest, serves for 
this purpose. The warmth of their feathers and the 
bei^t of their bodies^ is such, that the progress of incuba- 
tion is carried on very rapidly. 

But there is a difference in the manner of this bird^s 
ne^Gng in i^er countries, which I can only ascribe to 
the freqiient disturbances it hai received frota man or 
from quadrupeds in its recesses. In some places, in^ 
stead of contenting itsdf with a superficial depression 
in the earth, the penguin is found to burrow two or 
three yards deep: in other places it is seen to forsake 
the level, ai^ to clamber up the ledge of a rock, where 
it lays its e^^and hatches in that bleak, exposed situa- 
tion. These precauti<m& may probably have been taken 
in consequence of dear-bought experience. In those 
countries where the bird fears for her own safety, or 
that of her young, she may providentially provide 
^ii^t danger, by diggings or even by climbing; for 
both which she is but ill adapted by nature. In those 
places, however, where the penguin has had but few 
visits from man, her nest is made, with the most confi- 
dcmt security, in the middle of some lai^e plain, where 
they are seen by thousands. In that unguarded situa- 
tion, neither expecting nor fearing a powerful enemy, 
they continue to sit brooding; and even when man comes 
among them, have at first no apprehension of their 
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danger. Seme of this tribe have been called^ by our 
seamen^ the Booby ^ from the XgAA insensibility wfaieh 
they show when they are songht to their destruc<ioQ* 
But it is not cimsidered that these birds have neiwr 
been taught to know the d»gers of a human enemy: it is 
against the fox or the vulture that they have learned to 
defend tbetnsdves; hut they have no idea of injiny from 
a being so very unlike their natural oppesers. The 
penguins, therefere, when our seamen firkx»ime amcmg 
them^ tamely suffered themsdves^o be knodked on the 
heady without even attempting an eseape. They have 
stood to be shot at in flocks, without offering to move, 
in »leiit wonder, till every (me of their number has 
been destroyed^ Thrir attachment to thdr nests was 
still moi:e powerful; for the females tamely suffered the 
men to approach and take their eg^ without any re- 
sistance. But the experience of a few of those un- 
friendly visits, has long since taught them %o be more 
upon their guard in choosing their situations, or toleave 
those retreats where they were so little able ta oppose 
their invaders. 

The penguin lays but one egg; and, in frequented 
shc^cas, is ftmnd to burrow like a rabbit:, ttimetifl^s three 
or four take possession of one hole, and hatch their 
young together. In the hoks of the rocks where na- 
ture haa made them a retreat,, several of this tribe^ as 
Linns^us assures us, are (seen tether. There the fe- 
males lay their single egg in a common nesi^ and sit 
upon this, their general possession, by turns; while one 
is placed as a sentinel, to give ivraming of approaching 
dangei:. . The egg of the priigui% as well as (tf idl tJiis 
tribe, is very large for the siae rf the hird^ bebg^ gene* 
rally found bigger tka^i that of a goose. But as >there are 
many varieties of the penguin, and as they differ ia 
size from that of a JMuscovy duck tb a swan^ the e^ 
differ in the same proportion. 
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CHAPTER Vra. 



Of the Jluky Pifffin^ and other Birds of the Penguin 

Kind. 

Of a size ferinferior to the penguin^ but With nearly 
the iaide form^ and exactly of the same appetites and 
m^mners, thfere is a very numerous tribe. These fre- 
quent our shores, and^ like the penguin, have their legs 
placed bdtii^w - They have short wings, which are not 
totally iiKjapable of fli^t; with round bills for seizing 
their prey, which is fish; They lire upon the water, in 
which they are contihually seen diving; and seldom ven- 
ture upon land, except for the purposes of continuing 
their kind. 

The first of this smaller tribe is the Great Northern 
Diver, which is nearly the size of a goose: it is beauti- 
fully variegated all over with many stripes, and differs 
from the penguin, in being much slenderer and more 
elegantly formed. The Gray Speckled Diver does not 
exceed the size of a Muscovy dude; and, except in size, 
greatly resembles the former. The Auk, which breeds 
cm the islands of St. Hilda, and chiefly differs from the 
penguin in size and colour: it is smaller than a duck; 
and the whole of the bre^ast ^nd belly, as far as the mid- 
dle of the throat, is white. The Guillemot is about the 
same siaie; it differs from the auk, in having a longer, a 
slenderer, and a Straighter bill. The Scarlet^ throated 
Diver may be distinguished by its name; and the Puf- 
fin, or Coulterneb, is one of the most remarkable birds 
we know* 

Words cannot easily describe the form of the bill of 
tJie puffin, whfch differs so greatly from that of any other 
bird. Those who have seen the coulter of a plough, 
may forni some idea of the b^ak of this odd-looking ani- 
mal. The bill is flat^ but very different from that of the 
duck, its edge is upwards. It is of a triangular figure, 
9nd ending in a sharp point: the upper chap bent a lit- 
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tk downward, where it is joined to the head$ and a 
certain callous substance eticompassingits base, as in par- 
rots* It is of two colours; ash-coloured near the base, 
and red towards the point. It has three furrows or 
grooves impressed in it, one in the livid part, two in 
the red. The eyes are fenced with a protuberant skin 
of a livid colour, and they are gray or dsh-coloured. 
These are marks sufficient to distinguish this bird by; 
but its value to those in whose vicinity it bleeds, r^^- 
ders it still more an object of curiosity. 

The puffin, like all the rest of this kind, has its legs 
thrown so far back, that it can hardly move without 
tumbling. This makes it rise with difficulty, and sub- 
ject to many falls before it gets upon the wing; but as 
it is a small bird, not much bigger than a pigeon, wh^ 
it once rises, it can continue its flight with great ce- 
lerity. 

Both this and all the former build no nest, but lay 
their eggs either in the crevices of rocks, or in holes 
under ground near the shore. They chiefly choose the 
latter situation; for the puffin, the auk, the guillemot, 
and the rest, cannot easily rise to the neat wh^i in a 
lofty situation. Many are the attempts these birds are 
seen to make to fly up to those nests which are so high 
above the surfece. In rendering them inaccessible to 
mankind, they often render them almost ina(^cessible to 
themselves. They are frequently obliged to mrice three 
or four efforts before they can come at the place of in- 
cubation. For this reason the auk and guillemot, when 
they have once laid their single egg, which is extremely 
large for the size, seldom forsake it until it is excluded. 
The male, who is better furnished for flight, ieeds the 
female during this interval; and so bare is the place 
where she sits, that the egg would often roll down from 
the rock, did not the body of the bird support it. 

But the puffin seldom chooses these inaccessible and 
troublesome heights for its situation. Relying on its 
courage, and the strength of its bill, with which it bites 
most terribly, it either makes or finds a hole in the 
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ground^ where to lay and bring forth its yowg. All 
the winter these birds> like the rest^ are at^teat, visit* 
i»g reboot too remote for discovery. At the latter end 
erf Mareh^ or the beginBii^ irf April, come over a 
troop of their spies or harbingers, that stay two or 
three days, as it were to vie^^and search out for their 
former sitiiati<H)s, and see wh^er all be well. This 
d<me, they once aiore depart, smd, about the beginning 
of May, return again wiA the whole army of their 
companions. But if the season happens to be stormy 
and tempestuous, and the sea troubled, the unfortunate 
i^yi^ers undei^o incredible hardships; and they are 
found by hundreds, cast away upon the shores, lean, 
and perished with famine,^ It is most probable, 
^er^re, that this voyage is performed more on the 
water thw in the air; and as they cannot fish in stormy 
weather, their strength is .exhausted before they can 
arrive at their wished-for harbour. 

The puffin, when it prepares for breeding, which 
alw&ys happens a few days after its arrival, begins to 
a^^pe up a hde in the ground not &r from the shore, 
and when it Im some way penetrated the earth, it then 
dirows itself upon its back, and with bill and claws thus 
biRTOWs inwa^, till it has dug a hole with several 
windings and turnings, from eight to ten feet deep. It 
particularly seeks to dig under a stone, where it ex- 
pects the greatest seeurity. In this fortified reti»eat it 
lays one egg, whicb^ thou^ th^ bird be not much bi^r 
ger than a pigeon, is of the size of a hen's. 

When the young one is excluded, the parent's in- 
dustry and courage are incredible. Few birds or beasts 
wUl venture to attack them in their retreats. When 
the great sea-raven, as Jacobson informs us, comes to 
take away their young, the puffins bddly oppose him. 
Their me^ng affords a most lungular combat. As sooi^ 
M the raven approaches, the puffin catches him under the 
throat with its beak, and stidks its cUwa intp his bre^ist? 

* Willou|jhfey's Ormtti,p,32^. 

VOL. IV .^-M 
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which makes the raven, with a loud sci*cafiiingi attemfit 
to get away; but the Rtde bird still holds fast to the in-' 
tader, nor lets him go tiH they both come to the sea, 
where they drop down together, and the raven i& 
drowned; yet the raven is but too often suceessfel; and 
invading the puffin at th« bottom of its hole, devours 
both the parent and its'Tan^ily. 

But were a punishment to be inflicted for immorality 
in irrational animals, the puffin is justly a sufferer from 
invasion, as it is often itself one of the mcmt terrible 
invaders. Near the isle of Anglesey, in an islet caDcd 
Priesholm, their flocks may be compared, for multitude^ 
to swarms of bees. In another islet, called the Calf oif 
Man, a bird of this kind, but of a different species, k 
seen in great abundance. In both places, numbers of 
rabbits are found to breed; but the puffin, unwillk^ to 
be at the trouble of making a hole, when liiere is one 
ready made, dispossesses the rabjjits, and^ it is not u&« 
likely, destroys their young. It is in these unjufetly 
acquired retreats that the young puffins are found ia 
great numbers, and become a very valuaMe acquiatkm 
to the natives of the place. The old ones (I am warn 
speaking of the Manks puffin) early in the m<»rmng, at 
break of day, leave their nests and young, and even 
the island^ nor do they return till night-&ll. All this 
time they are diligently employed in fishing for their 
young; so that their retreats on land, which in the 
morning were loud and clkmerous, are now still an^d 
quiet, with not a wing stirring till the approach of dusk^ 
when their screams on^ more anmmnce their rfeturn. 
Whatever fish, or other food, they have procured in 
the day, by night begins to sufcr a kind of half diges- 
tion, and is reduced to an oily matteff, which is eject- 
ed from the stomach of the old ones into the moath 
of the youngJ By this they arc nourished, and be- 
come fet to ati amazing degree. Wh«a they are ar- 
rived to ihmv full growth, they who we intrusted by 
the loixl of the island, draw them from their holes; and, 
that they may nrt>re readily keep an account of the 
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i^imber tJkey take, cut off one foot as a token. Their 
fiesh.is aaid to be excessively rank, as they feed upon 
fish, espeeiaUy sprats, and sea-weed; however, when 
they arC'i^ckled and preserved with spices, they are 
admired by. those who are fond of high eating. We 
are told, that fonnerly their flesh was aIlowe<l by the 
church on Lenten days. They were at that time, also 
taken by ferrets, as we do rabbits^ At present, they 
are either dag out, or drawn out from their burrows 
with a booked stick. — ^They bite extremely hard, and 
keep Sjucb fast hold of whatever they seize upon, as not 
to be easily disengaged. Their noise when taken is 
vj?ry disagreeable, being like the efforts of a dumb per- 
mn attempting to speak. 

The eonstant depredation which these birds annually 
suffer, does not in the least seem to intimidate them, or 
drive thera, away, on the contrary, as the people say, 
the nest must be robbed or the old ones will breed there 
IK) longer. All birds of this kind lay but one egg; yet 
if that be taken away, they will lay another, and so on 
to a third; which seems to imply, that robbing their 
nests does not much intimidate them from laying again. 
Those, however, whose nests have been thus destroyed, 
a*e often too late in bringing up their young; who, if 
they be not fled^d and prepared for migration when all 
t^e rest depart, are left at land to shift for themselves. 
In August the whole tribe is seen to take leave of their 
summer residence, nor are they observed any more till 
the return of the ensuing spring. It is probable that 
they sail away to more southern regions, as our mari- 
ners frequently see myriads of water-fowl upon their re- 
turn, and steering usually to the north. Indeed, the 
coldest countries seem to be their most favoured retreats; 
and the number of water- fowl is much greater in those 
colder clime^tes, tten in the Warmer regions near the 
Line. The quantity of oil which abounds in their bo- 
dies, serves a^ a defence against cold, an4 preserves 
them in vigour a^inst its severity; but the same provi- 
sion of oil ia rather det|iment^l in wacm countries, ip it 
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turns rancid^ and many of them dic^f disorders vMtAi 
arise from its puti^actioh. In general^ however, w*- 
ter-fowl can be property said to be of no climate, thfe 
element upon which they live bebg their |m>per resi- 
dence. They necessarily spend a few momths of sum- 
mer upon land, to bring up their youtig, but the rest of 
their time is probaWy consumed in their migrations, or 
near some unknown coasts, where their provision of fish 
is found in greatest abundance. 

Before I go to the third general division of water-fowls, 
it may not be improper to observe, that there is one spe- 
cies of round-billed water-fowl, that does not prc^rljr 
lie within any of the former distributions. This is th« 
Gooseander; a bird with the body and wing shaped like 
those of the penguin kind^ but with legs not hid in the 
belly. It may be distinguished from all others by its 
bill, which is round, hooked at the pointy and toothed, 
both upper and under chap, like a saw. Its colours are 
various and beautiful; however, its manners and appe- 
tites entirely resemble those of the Diver. It feeds up- 
on fish, for which it dives; and is said to build its nest 
np<m trees, like the heron and the cormorant. It seems 
to form the shade between the penguin and the goose 
kind; having a round bill, like the one; and unembar- 
rassed legs, Hke the other. In the shape of the head, 
neck, and body, it resembles them both. 



CHAPTER IX. 

Of Birds of the Goose Kindj Properly so Called. 

Th£ Swan, the Goose, and the Duck, areleaiders of a 
numerous, useful, and beautiful tribe of birds, that we 
have reclaimed from a state of nature, and have tan^t 
to live in dependence about us. To describe any of 
these, would be as surperfluous as definitions usually ajhe 
when given of tidngs with which we aro already well 
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acquainted. There are few that have not bad opportu- 
nities of seeing them^ and whose ideas would not antici-- 
pate OUT description. But^ though nothing be so easy 
as to dtstii^ish these in general from each other^ yet 
the largest of the duck kind approach the goose so near- 
ly^ that it may be praper to mark the distinctions. 

The nmrks of the goose are, a bigger body, large 
wings, a longer neck, a white ring about the rump, a 
bill thicker at the base, slenderer towards the tip, with 
shorter legs placed forward on the body. They both 
hare a waddling walk; but the duck^ from the position 
of its legs, has it in a greater degree. By these marks, 
these similar tribes may be known asunder; and though 
the duck should be found to equal the goose in sittf 
which sometimes happens, yet there are still otl^r suf- 
ficient distinctions. 

But they all agree in many particulars, and have a 
nearer affinity to each other tJian the neighbouring kinds 
in any other department. Their having been tamed 
has produced alterations in each, by which they differ 
ns much from the wild omes of their respective kindS| 
as they do among themselves. There is marly as much 
dtference between die wild and the tame duck, as be- 
tween soBie sorts of the duck and the goose; but stilly 
the characteristics of the kind are strongly marked and 
obvious, and this tribe can never be mistaken. 

The Wl is the first great obvious distinction of the 
goose kii^ from all of the feathered tribe. In other 
birds it is round and wedge-like, or crooked at the end. 
In all the goo$e kind it is flat and broad, made for the 
purpose 01 skimming ponds wd lakes of the manttii^ 
weeds that stand on the surface. The bills of other 
birds are made of a horny substance throughout; these 
have their inoffensive bills sheathed with a skin which 
coverii them all over. The bill of every other bird seems 
in some measure formed for piercing or tearing; theirs 
are only fitted for shoveling up their food, whicb is 
chiefly of the vegetable kind. 

Though these birds do not reject animal food when 
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offered them, yet they can contentedly subsist upoa 
vegetables, and seldom seek any other- They are easi- 
ly provided for; wherever there is water there seems . 
to be plenty. All the other web-footed tribes are con- 
tinually voracious, continually preying. These lead 
more harmless lives: the weeds on the surface of the 
water, or the insects at the bottom, the grass by the bank, 
or the fruits and corn in cultivated grounds, are suifident 
to satisfy their easy appetites: yet these, like every 
other animal, will not reject flesh, if properly prepared 
for them; it is sufficient praise to them thatttey do not 
eagerly pursue it. 

As their food is chiefly vegetables, so their fecuirfity 
is in proportion. We have had frequent opportunities 
to observe, that all the predatory tribes, whether of 
birds or quadrupeds, are barren and unfruitful. We 
have seen the lion with its two cubs, the eagle with the 
same number, and the penguin with even bnt one. Na- 
ture, that has supplied them with powers of destruction, 
has denied them fertility. But it is otherwise with 
these harmless animals I am des^ibing. They seem form- 
ed to fill up the chasms in animated nature caused by 
the voraciousness of others. They breed in great abun- 
dance, and lead their young to the pool the instant they 
are excluded. 

As their food is simple, so their flesh is nourishing 
and wholesome. The swan was c^msidered as a high 
delicacy anoong the ancients; the goose was abstained 
from as totally indigestible. Modem manners have in- 
verted tastes; die goose is now beeome the favourite, 
and the swan is seldom brought to table, unless for the 
purposes of ostentation. But at all times the flesh (4 
the duck was in high esteem; the ancients thought evai 
more highly of it than we do. We are eontcnted to eat 
it as a delicacy, they ako considered it as a medicine;, 
and Plutarch assure us, that Cato kept his whole family 
in health, by feeding them with duek whenever tl^y 
threatened to be out of order. 
These qualities of great fecundity^ easy sustenance. 
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md wholesome nourishmeiit^ havebeai found so con«d- 
crable as to induce man to take these birds from a state 
of nature, and render them domestic. How long they 
have been thus dependants upon his .plea^res, is not 
known; for, from the earliest accounts, they were con- 
sidered as femiliars about him. The time roust have 
been very remote; for there have been many changes 
wrought in their colours, their figures, and even their 
internal part% by human cultivation. The different 
kinds of these birds, in a wild state, are simple in their 
cdburings: when one has seen a wild goose or a wild 
duck^ a description of its plumage will, to a feather, ex- 
actly corre^KHid with thfit of any other. But in the 
tame kinds no two of any species are exactly alike. Dif- 
ferent in their size, their colours, and frequently in their 
general form, they seem the mere creatures of art; and 
ba^ng been so long dependant upon man for support 
they seem to assUiqle forms entirely suited to his plea^ 
finresor necessitiei^. , 



CHAPTER X 

Of the Strnn^ Tame and Wild. 

No bird makes a more indifferent figure upon land^ 
or a more beautiful one in the water, than the Swan; 
When it ascendi? from its favourite element, its motions 
are awkward, aod its neek \& stretched forward with an 
air of stupidity; but when it is seen smoothly sailing 
along the water^ commanding a thousand graceful atti- 
tudes, moving at pleasure without the smallest effort, 
when it ^^ proudly rows its state,'^ as Milton has it, 
^^ with arched neck, between its white wings mantling,^' 
there is ^ot a more beautiful figure in all nature. In 
the exhibition ^fite form, there are no broken or harsh 
lines, no constrained or catching motions, but the round- 
eit contours, a^d the eai^est transitions; tb^ eye wan-» 
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ders over every part with insatiable "[deasure^ aftd eytfy 
part takes a new grace with new motion. 

This fine bird has long been rend^^ domestiq and 
it is now a doubt whether there be any of the tame 
Idnd in a state of nature. The wild swan^ though so 
strongly resemblii^ this in colour and form^ is yet « 
difierent bird; for it is very differently formed wilAmi. 
The wild swan is less than the tame by almost a foorthf 
for as the one weighs twenty iiounds^ the other GtAf 
weighs sixteen pounds and three quarters. The cdmir 
of the tame swan is all over white; that of the wild Inrd 
38, along the back and the tips of the wings^ of an ash-eo- 
lour. But these are idight differences, compared to ^K^mt 
are found upon dissection. In the tame swan, the wind- 
pipe sinks down into the lungs in the ordinary manner^ 
but in tlie wild, after a strange and wonderful contor- 
tion, like what we have seen in the crane, it ent^<« 
Uirou^ a hole formed in die breast^bmie; and bdng re-* 
fleeted therein, returns by the same aperture; and be- 
ing contracted into a narrow compass by a broad and 
bony cartilage, it is divided into two branches, whicb^ 
before they enter the lungs, are dilated^ and as it were 
swoln out into two cavities. 

Such is the extraordinary difference between these 
two animals, which externally seem to be of one species. 
Whether it is in the power of long continued captivity 
and domesticati(m to produoe tbis Grange variety be- 
tween birds otherwise the issoae, I will not take up^ 
me to determine; but c^^n it is^ that our tame swan 
is no where to be found, at least in Eon^e^ in a state <^' 
nature. 

As it is not easy to accoimt for this difference of con- 
formation, so it is still more d^c»lt to recoiicile the ac- 
counts of the andehts with the experimice ef i^e mod^ 
ems, concerning the voeal powers of this bird. The 
tame swan is one of the most silmt of all birds; and the 
wild one has a note extremely toud and disagreeable. It 
is probable, the convolutions of the windpipe may con*, 
tribute to increase the daqjaor ci it; for sofib is the 
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harshness of its voice, that the bird from thence has 
been caJled the Hooper. In neither is there the small- 
est degree of melody; nor have they, for above this 
century, been said to give specimens of the smallest 
musical abilities: yet notwithstanding this, it was the 
general opinion of antiquity, that the swan was a most 
melodious bird, and that, even to its death, its voice 
went on improving. It would show no learning to pro- 
duce what they have said upon the music of the swan: 
it has already been Collected by Aldrovandus; and still 
more professedly by the Abbe Gedoyn, in the Transac- 
tions of the Academy of Belles Lettres. From these 
accounts it appears, that while Plato, Aristotle, and Dio- 
dorus Siculus, believed the vocality of the swan, Pliny 
and Virgil seem to doubt that received opinion. In this 
equipoise of authority, Aldrovandus seems to have de- 
termined in favour of the Greek philosophers; and the 
Ibrm of the windpipe in the wild swan, so much resem- 
bling a musical instrument, inclined his belief still more 
strongly. In aid of this also came the testimony of Pen* 
dasius, who affirmed, that he had often heard swans 
sweetly singing in the lake of Mantua, as he was rowed 
up and down in a boat; as also of Olaus WormiuS, who 
professed that many of his friends and scholars had 
heard them singing. *^ There was,^' says he, *^ in my 
family, a very honest young man, John Rostorph, a stu- 
dent in divinity, and a Norwegian by nation. This man 
^lid, upon his credit, and with the interposition of an 
oath, solemnly affirm, that once in the territory of Dron- 
ten, as he was standing on the sea-shore early in the 
morning, he heard an unusual and sweet murmur, com- 
posed of the most pleasant whistlings and sounds: he 
knew not at first Whence they came, or how they were 
fliftde, for he saw no man near t6 produce them; but 
looking round about him, and climbing to the top of a 
certain fHHmiontory, he there espied an infinite nun^ber 
of swans gathered together in a bay, and making the 
most delightful harmony; a sweeter in all his lifetime 
he had never heaid.'' These were accounts sufficient; 
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at least to keep opinion in suspense, tlioagh in contra^ 
diction to our own experience; but Aldrovandus, to put, 
as he supposed^ the question past all doubt, gives us the 
testimony of a countryman of our own, from whom he 
had the delation. This honest man's name was Mr. 
George Braun, who assured him, that nothing was more 
common in England than to hear swans sing; that they 
were bred in great numbers in the sea, near London; 
and that every fleet of ships that returned from their 
voyages from distant countries, were met by swans> that 
came joyfully out to welcome their return, and salute 
them with a loUd and cheerful singing! It was in this 
manner that Aldrovandus, that great and good man, 
t\ras frequently imposed upon by the designing and the 
needy: his unbounded curiosity drew round him people 
of every kind, and his generosity was as ready to re- 
ward falsehood as truth. — Poor Aldrovandus! after hav- 
ing spent a vast fortune, for the purposes of enlighten- 
ing mankind; after* having collected more truth and 
more falsehood than any man ever did before him, he 
little thought of being reduced at last to want bread, to 
feel the ingratitude of his country, and to die a beg^t 
in a public hospital! 

Thus it appears that our modem .authorities, in fa- 
vour of the singing of swans, are rather suspicious, since 
they are reduced to this Mr. George Braun, and John 
Rostorph, the native of a country remarkable for ignor 
ranee and credulity. It is probable the ancients had 
some mythological meaning in ascribing melody to the 
swan; and as for the moderns, they scarcely deserve our 
regard. The swan, therefore, must be content with 
that share of fame which it possesses on the score of its 
beauty; since the melody of its voice, without better 
testimony, will scarcely be admitted by even the credn- 
lous. 

This beautiful bird is as delicate in its appetites,- as 
elegant in its form. Its chief food is corn> bread, herbs 
growing in the water, and roots and seeds, which are 
found near the margin. It prepares a nest in some re- 
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tired part of the baiik^ and chiefly where there is an is- 
let in the stream. This is composed of water plants^ 
long grass, and sticks; and the male and female assist in 
forming it with great assiduity. The swan lays seven 
or eight eggs, white, much larger than those of a goose, 
witiia hard, and sometimes a tuberous shell. It sits near 
two months before its young are excluded, which are 
ash-coloured when they first leave the shell, and for 
some monthly after. It is not a little dangerous .to ap- 
proach the old ones when their little family are feeding 
round them. Their fears, as well as their pride, seem 
to take the alarm; and they have sometimes been known 
to give a blow with their pinion, that has broke a man's 
leg or arm. 

It is not till they are a twelvemonth old that the 
young swans change their colour with their plumage. 
All the stages of this bird's approach to maturity areslow, 
and seem to mark its longevity. It is two months hatch- 
ing; a year in growing to its proper size; and if, accord- 
ing to Pliny's observation, that those animals that are > 
longest in the womb are the longest lived, the swan is 
the longest in the shell of any bird we know, and is said 
to be remarkable for its longevity. Some say that it 
lives three hundred years; and Willou^hby, who is in 
general diffident enough, seems to believe the report. 
A goose, as he justly observes, has been known to live 
a hundred; and the swan, from its superior size, and 
from its harder firmer flesh, may naturally be supposed 
to live still longer. 

Swans were formerly held in such great esteem in 
England, that, by an act of Edward the Fourth, none 
except the son of the king was permitted to keep a 
swan, unless possessed of five marks a- year. By a sub; 
sequent act, the punishment for taking their eggs was 
imprisonment for a year and a day, and a fine at the 
king's will. At present they are but little valued for 
the delicacy of their flesh, but many are still preserved 
Ibr their beauty. We see multitudes on the Thames and 
Trent; but no "where greater numbers than on the salt 
water inlet of the sea near Abbotsbury in Dorsetshire. 
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CHAPTER XI. 

Of the Goose^ and its Farieties. 

Tub Goose, in its doinestic state, e&hibits a variety 
of colours. The wild goose always retains the same 
marks: the whole upper part is ash-coloured; the brea^ 
and belly are of a dirty white; the bill is narrow, at the 
base, and at the tip it is black;^ the legs are of a safFron 
colour, and the claws black. These marks are seldom 
found in the tame, whose bill is entirely red, and whose 
legs are entirely brown. The wild goose is rather less 
than the tame; but both invariably retain a white ring 
round their tail, which shows that they are both d^cend-- 
ed from the same original. 

The wild goose is supposed to breed in the northern 
parts of Europe, and in the beginning of winter to de- 
scend into more temperate regions. They are oft&Bk 
. seen flying at very great heights, in flocks from fifty to 
a hundred, and seldom resting by day. Their cry is 
frequently heard when they are at an imperceptible dis- 
tance above us; and this seems bandied from one to the 
other, as among hounds in the pursuit. Whether this . 
be the note of mutual encouragement, or the necessary 
consequence of respiration, is doubtful; but they seldom 
exert it when they alight in these journeys. 

Upon their coming to the ground by day, they range 
themselves in a line like cranes; and seem rather to have 
descended for rest than for other refreshment. When 
th^y have sate in this manner for an hour or two, I have 
heard one of them, with a loud long note, sound a kiad 
of charge, to which the rest punctually attended, and 
tiiey pursued their journey with renewed alacrity. 
Their flight is very regularly arranged; they either go 
in a line abreast, or in two lines^ joining in an angle in 
the middle. I doubt whether the form of their flight 
be thus arranged to cut the air with greater ease, as ie 
commonly beUeved; I am more apt to think it is to pre- 
sent a smaller mark to fowlei-s from below. A bullet 
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might easily reach them if huddled together in a flock, 
and the same discharge might destroy several at oncej 
hut by their manner of flying no shot from below can 
affect above one of them; and from the height at which 
they fly, this is not easy to be hit. 

The Barnacle difiers in some respects firom both these; 
being less than cither, with a black bill, much shorter 
than either of the preceding. It is scarcely necessary 
to combat the idle error of this bird's being bred from a 
shell sticking to ships' bdttoms; it is well known to be 
hatched from an egg in the ordinary manner, and to 
differ in very few particulars from all the rest of its 
kind. 

The Brent goose is still less than the former, and not 
bigger than a Muscovy duck, except that the body is 
longer. The head, neck, and upper part of the breast, 
are black; about the middle of the neck, on each side, 
are two small spots or lines of white, which together ap- 
pear like a ring. 

These, and many other varieties, are found iti thii 
kind; which agree in one common character of feeding 
upon vegetables, and being remarkable for their fecun- 
dity. Of these, however, the tame goose is the most 
fruitful. Having less to fear from its enemies, leading 
a securer and a more plentiful life, its prolific powers 
increase in proportion to its ease; and though the wild 
goose seldom lays above eight eggs, the tame goose is 
often seen to lay above twenty. The female hatches her 
eggs with great assiduity; while the gander visits her 
twice or thrice a-day and sometimes drives her off to 
take her place, where he sits with great state and com- 
posure. 

But beyond that of all animals is his pride when the 
young are excluded: he seems then to consider himself 
as a d^ampion not only obKged to defend his young, but 
also to keep off the suspicion of danger; he pursues dogs 
and men that never attempt to molest him; and though 
the most harmless thing alive, is then the most petulant 
aiid provoking. When, in this manner, he has pursued 
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the calf or the mastiff, to whos? contempt alone he is 
indebted for safety, he returns to his female and her 
brood in triumph, clapping his wings, screaming, and 
showing all the marks of conscious superiority. It is 
probable, however, these arts succeed in raising his im- 
portance among the tribe where they are displayed; and 
it is probable there is not a more respectable animal on 
earth to a' goose than a gander! 

A young goose is generally reckoned very good eating; 
yet the feathers of this bird still farther increase its 
value. I feel my obligations to this animal every word 
I write; for, however deficient a man^s head may be, 
his pen is nimble enough upon every occasion: it is hap- 
py indeed for us, that it requires no great effort to put 
it in motion. But the feathers of this bird are still as 
valuable in another capacity, as they make the softest 
and the warmest beds to sleep on. 

Of goose feathers most of our beds in Europe are 
composed, in the countries bordering on the Levant, 
and in all Asia, the use of them is utterly unknown. 
They there use mattrasses, stuffed with wool, or 
camel's hair, or cotton; and the warmth of their climate 
may perhaps make them dispense with cushions of a 
softer kind. But how it happens that the ancients had 
not the use of feather-beds, is to me surprising: Pliny 
tells us, indeed, that they made bolsters of feathers to 
lay their heads on^ and this serves as a proof that they 
turned feathers to no other uses. 

As feathers are a very valuable commodity, great 
numbers of geese are kept tame in the fens in Lincoln- 
shire, which are plucked once or twice a-year. These 
make a considerable article of commerce. The feath- 
ers of Somersetshire are niost in esteem; those of Ire- 
land are reckoned the worst. Hudson's Bay also fur- 
nishes very fine feathers, supposed to be of the goose 
kind. The down of the swan is brought from Dantzic. 
The §ame place al^o sends us great quantities of the 
feathers of the cock and hen; but Greenland, Iceland, 
and Norway, furnish the best feathers of all: and in this 
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number we may reckon the Eider down, of which we 
shall take notice in its place. The best method of cur- 
ing feathers, is to lay them in a room in an open ex- 
posure to the sun; and, when dried, to put them into 
bags, and beat them well with poles to get the dust 
off. But after all, nothing will prevent, for a time, the 
heavy smell which arises from the putrefaction of the 
oil contained in every feather; no exposure will draw 
this off, how long soever it be continued; they must be 
Iain upon, which is the only remedy, and, for this rea- 
son, old feathers are much more valuable than new.. 



CHAPTER XII. 

Of the Ducky and its Varieties. 

The tame Duck is the most easily reared of all our 
domestic animals. The very instincts of the young ones 
direct them to their favourite element; and though they 
are conducted by a hen, yet they despise the admoni- 
tions of their leader. 

This serves as an incontestible proof, that all birds 
have their manners rather from nature than education. 
A falcon pursues the partridge, not because it is taught 
by the old onfe, but because its appetites.make their im- 
portunate call for animal food; the cuckoo follows a very 
different trade from that which its nurse endeavoured 
to teach it, and, if we may credit Pliny, in time it de- 
stroys its instructor: animals of the duck kind also follow 
their appetites, not their tutor, and come to all their va- 
rious perfections without any guide. All the arts pos- 
sessed by mart, are the result of accumulated experience; 
all the arts of inferior animals are self-taught, and scarce 
one acquired by imitation. 

It is usual with the good wometi to lay duck-eggs un- 
der a hen, because she hatches them better than the ori- 
ginal parent would have done. The duck seems to be 
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a heedless, inattentive mother; sbe frequently leaves her 
e^ till they spoils and even seems to forget that she is 
intrusted with the charge: she is equally regardless of 
them when excluded; she leads them to the pond> smd 
thinks she has sufficiently provided for her ofl&pring 
when she has shown them the water. Whatever advan- 
tages may be procured by coming near the house^ or at- 
tending in the yard^ she declines them all; and often lets 
the vermin, who haunt the waters, destroy them^ ratlier 
than bring them to take shelter nearer home. The hen 
is a nurse of a very opposite character; she broods with 
the utmost assiduity, and generally brings forth a young 
one from every egg committed to her charge; she does 
not lead her younglings to the water indeed, but she 
watchfully guards them, when there, by standing at the 
brink. Should the rat or the weasel attempt to seize 
them, the hen can give them protection; she leads them 
to the house when tired with paddling, and rears up the 
supposititious brood, without ever suspecting that they 
belong to another. 

The wild duck differs in many respects from the 
tame; and in them there is still greater variety than 
among the domestic kinds. Of the tame duck there are 
not less than ten different sorts; and of the wild, Brisspn 
reckons above twenty. The most obvious distinction be- 
tween wild and tame ducks is in tfae'^cokmr of their feet; 
those of the tame duck being yellow, those of the wild 
duck black. The difference between wild ducks among 
each other, arises as well from their size as the nature 
of the place they feed in. Sea ducks, which feed in tbe 
salt waters, and dive much, have a broad bill, bendii^ 
upwMils, a large hind toe, and a king blunt tail. Pimd 
4ueks, which feed in plashes, have a straight and nar- 
row UU, a small hind toe, and a sharp pc»nted traia* 
The fiMTner are called, by our decoy-men, foreign 
ducks; the latter are supposed to be natives of England. 
It would be tedious to enter into the minute varieties of 
stieh a number of birds, all agreeing in the same gene- 
ral igore, the same habits and mode of living, loid differ- 
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ingin Httle more than their si2i6 and the colours of tteir 
plamage. In this tribe we may rank as natives of Our 
owtt European dominions the Eider Duck, which is dou- 
ble the-sisseof a common duck, with a black bill; the 
Velvet Duck, not so lai^, and with a yellow bill; the 
Scoter, with a knob at the base of a yellow bill? die Tuft- 
ed Duck, adomied with a thick creSt; the Scaup Duck, 
kss^fm the eoedmon duck, with the bill of a grayish- 
bl^ colour; the Golden Eye, with a large white spot 
at the corners of the mouth, resembling an eye; the 
SheldraiLe, with the bill of a bright red, tod swelling 
into a knob; the Mallard, which is the stock from whence 
our tame bre^d has probably been produced; the Pin- 
^1, with the two middle feathers of the tail three inch- 
es longer than the rest; the Pochard, with the head 
and neck of a bright bay; the Widgeon, with a lead- 
eoloured bill, and the plumage of the back marked with 
BAH-ow black and white undulated lines, but best known 
by its whirling sound; lastly, the Teal, which is the 
smallest of this kind, with the bill black, the head and 
ttpper part of the neck of a bright bay. These are the 
m(^ common birds of the duck kind among ourselves; 
but who can describe the amazing variety of this tribe, 
tf he extends his view to the different quarters of the 
wortd? The mcmt noted of the foreign tribe are, the 
Muscovy Duck, or, more properly speaking, the Musk 
Duck, so called from a supposed musky smell, with na- 
ked ^n round the eyes, and which is a native of Afriiia. 
The Br^ilia* Duck, th^t is of the size of a goose; all 
over black, except the tips of the wings. The Ameri- 
ca Wood D<Lck, with a variety of beautiful colours, and 
a plume of f^athcn? that felb from the back of the head 
l^kc a friar'i^cowl. These, and twenty others, might be 
added, were increasing the number of names the way to 
enlarge the sphere of our comprehension. 

AH these live in the manner of our domestic ducks, 
keeping together in flocks in the winter^ and flying in 
pairs in summer, bringing up their young by the water 
side, and leading them to tl^ir food as soon ms out of the 
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shell. Their n^ts are usually bu^ among heath or 
rushes^ not far from the water^ and they lay twelve, 
fourteen^ or more eggs^ before they sit: yet this is not 
always their method; the dangers they continually en- 
counter from their ground situation^ sometimes obliges 
them to change their manner of buildings and their awk- 
ward nests are often seen exalted on tj^e tops of trees. 
This must be a very great labour to perform^ as the 
duck's bill is but ill formed for building a nest, and giv- 
ing the materials of which it is composed a sufi&cient sta- 
bility to stand the weather. The nest, whether hi^ or 
low, is generally composed of singular materials. The 
longest grass, mixed with heath, and lined with the 
bird's own feathers, usually go to ^e composition: how- 
ever, in proportion as the climate is colder, the nest is 
more artificially made, and more warmly lined. In the 
Arctic regions nothing can exceed the great care all ol 
this kind take to protect their e^s from the intenseness 
of the weather. While the gull and the penguin kind 
seem to disregard the sever^t cold, the duck in those 
regions forms itself a hole to lay in, shelters the ap- 
proach, lines it with a layer of long grass and clay, with- 
in that another of moss, and lastly, a warm coat of feath- 
ers or down. The eider duck is particularly remarka- 
ble for the warmth of its nest. This bird, which, as 
was said, is about twice as large as the common duck, 
and resides in the colder climates, lays from six to eight 
eggs, making her nest among the rocks, or the .plants 
alon^ the sea shore. The external materials of the nest 
are such as are in common with the rest of the kindj hut 
the inside lining on which the eggs are immediately de- 
posited, is at once the softest, warmest, and the lightest 
substance with which we are acquainted. This is no 
other than the inside down which covers the breast of 
the bird in the breeding season. This the female plucks 
off with her bill, and furnishes the inside of liernest 
with a tapestry more valuable th^n the roost skilful ar- 
tists can produce. The natives watch the place where 
she begins to build, and suffering her to lay, take i^way 



Digitized by 



Google 



WATER-FOWL. 107 

both the eggs and the nest. The duck, however, not 
discouraged by the first disappointment, builds and lays 
in the same place a second time; and this they in the 
same manner take away: the third time she builds, but 
the drake must supply the down from his breast ta 
line the nest with; and if this be robbed, they both for- 
sake the place, and breed there no more. This down 
the natives take care to separate from the dirt and moss 
with which it is mixed; and though no people stand in 
more need of a warm covering than themselves, yet their 
necessities compel them to sell it to the more indolent 
and luxurious inhabitants of the south, for brandy and 
tobacco. 

As they possess the faculties of flying and swimming, 
so they are in general birds of passage, and it is most 
probable perform their journeys across the ocean as 
well on the water as in the air. Those that migrate to 
this country on the approach of winter, are seldom found 
so wiell tasted or so fat as the fowls that continue with 
us the year round: their flesh is often lean, and still of- 
tener ft»hy; which flavour it has probably contracted in 
the journey, as their food in the lakes of Lapland, from 
whence they descend, is generally of the insect kind. 

As soon as they arrive among us, they are usually seen 
flying in flocks to make a survey of those lakes where 
they intend to take up their residence for the winter. 
In the choice of these they have two objects in view — 
to be near their food, and yet remote from interruption. 
Their chief aim is to choose some lake in the neighbour- 
hood of a marsh, where there is at the same time a cover 
of woods, and where insects are found in greatest abun- 
dance. Lakes, therefore, with a marsh on one side, and 
a wood on the other, are seldom without vast quantities 
of wild fowl; and where a couple are seen at any time, 
that is a sufficient inducement to bring hundreds of oth- 
ers. The ducks flying in the air are often lured down 
from their heights by the loud voice of the mallard from 
below. Nature seems to have furnished this bird with 
very parfl(Jolar faculties for calling. The windpipe. 
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into the broad mouth of the chanttcl or j^pe^ nor have 
the least suspicion of the man, who keeps hidden be- 
hind one of the hedges. When they have.got up the 
pipe, however, finding it grow more and more narrow, 
they begin to suspect danger, and would return back^ 
but they are now prevented by the man^ who shows 
himself M the broad end below. Thither, therefin^, 
they dare not return; and rise they may not, as they 
are kept by the net above from ascending. The only 
way left them, therefore, is the narrow funnelled net 
at the boottom; into this they fly, and there they are 
taken. 

It often happens, however, that the wild fowl are in 
such a state of sleepiness or dozing that they will not 
follow the decoy ducks. Use is then generally made <rf 
a dog, who is taught his lesson. * He; passes backward 
and forward between the reed-hedges, in whidi Uiere . 
are little holes; both for the decoy-mim to see, and for 
the little dog to pass through. This attracts the eye of 
the wild fowl, who, prompted by curiosity, advance to- 
wards this little animal, while he all the time keeps pay- 
ing among the reeds, nearer and nearer the funnel, till 
they follow him too far to recede. * Sometimes the dog 
will not attract their attention till a red handkerchief, 
or something very singular, be put about him. The de- 
coy ducks never enter the fupnel net wiUi the rest, be- 
ing taught to dive under water as soon as the rest are 
driven in. 

The general season for. catching fowl in decoyis is 
from the latter end of October till February- The tak- 
ing thepa. earlier is prohibited by an act of George the* 
Second, which iip poses a penalty of five shillings for 
every bird destroyed at any other season. 

The Lincolnshire decoys are commonly let at a cer- 
tain annual rent, from five ppunds to twenty pounds a- 
year, and some even amount to thirty. These principal- 
ly contribute to supply the markets of London with 
wild fowl. The number of ducks, widgeon, and teal 
that are sent tbijher is amazing. Above tWrty thoa- 



Digitized by 



Google 



WATER^FOWL. Ill 

^ad have been sent up in one season from ten decoys 
in the neighbourhood of Wainfleet. This quantity 
makes them so cheap on the spot, that it is asserted the 
several deeoy-^men would be glad to contract for years 
to deliver their ducks at the next town for ten pence 
the couple. 

To this manner of taking the wild fowl in England, I 
will subjoin another still more extraordinary, frequently 
practised in China. Whenever the fowler sees a num- 
ber of ducks settled in any particular plash of water, 
he sends off two qg three gourds to float among them. 
These gourds resemble our pompions; but being made 
holtow, they swim on the surface of the water, and on 
one pool there may sometimes be seen twenty or thirty 
of these gourds floating together. The fowl at first are 
-a little shy of coming near them; but by degrees they 
<;ome nearer: and as all birds at last gi^w familiar with 
a scare-crow, ^e ducks gather about these and amuse 
themselves by whetting their bills against them. When 
the birds are as familiar with the gourds as the fowler 
-could wish, he then, prepares to deceive them in good 
earnest. He hollows out one of those gourds large 
enough to put his head in;* and making holes to breathe 
ind see through, he chps it on his head. Thus accou- 
tred, he wades slowly into the water, keeping his bo- 
dy, ^mder, and notlring but his head in the gourd above 
the sj»r&ee; and in that manner moves imperceptibly 
towards the £owls, who suspect no danger. At last, how- 
ever, he fairly gets in among them; while. they, having 
been long used to see gourds, take not the least fright 
while the enemy is in the very midst of them: and an 
insidious enemy he is; for ever as he approaches a fowl, 
he seizes it by the legs, and draws it in a jerk under 
water. There he fastens it under his girdle, and goes 
to the next, till he has thus loaded himself with as many 
as he can carry away. When he has got his quantity, 
without ever attempting to distui^b the rest of the fowls 
on the pool, he slowly moves off again; and in this man- 
ner pays the flock three or four vbits in a day. Of all 



Digitized 



ibyGoOglp 



112 HISTOBT OT 

the various artifices for eatclwng fowl, thkr seeiRS lifceljr 
to be attended with the greatest success, as it is the 
inost practised in China. 

[The Eider Duck is doable tiie size'of the ^mmoa 
duck. It has a cylindrical bill, and the wax is divided 
behind, and wrinkled. The feathers, which arc vtery 
soft and valuable, fall off during incubation. The male 
is white above, but bhtck below and behind; the female 
is greenish. This species is found in the Western Mes 
of Scotland, partieulariy on Oransa, Barra, Rona, and 
Heti^er, and on the Farn Isles; butfn greater numbers 
in Norway, Iceland, and Greenland, from whence a vast 
quantity of the down known by the name of eider or 
eddtfy which these birds furnish, is annudly imported. 
Its remaricably light, elastic, and warm qualitiesy m^e 
it highly esteemed as a stuffing fpp eoverktis, by such 
\diom age or infirmities render^ unable to support the 
weight of common -blankets. This down, as was no- 
ticed above, k produced from the breast of the'birds iu 
the breeding season. 

These birds are not numerous on the isles; and it is 
observed that the drak^ keep on those most remote 
from the sitting places. The ducks continue on their 
nest till you come ahaost cld^ CO them, and when they 
rise are very slow fliers. The number of eggs^in eaeh 
nest are from three to five, warmly bedded inthedown^ 
of a pale olive colour, amd very large, glOssy smd smooth* 
They now and then, however, lay so many i© eight; to* 
Van Troil infbrn^ us^ that no less- than sixteen have 
been found in one nest, with two females, who a^^ee 
remarkably well together. In America this bitni is. 
found as far south as New York, and breeds on the de- 
sert isles of NewEnglattd; but most common every where 
to the north. They are said to b^ constant to the same 
breeding places, and that a pair his been observed to 
occupy the same nest for twenty years together. They 
.take their young on their backs instent^ ta sea; then 
dive, to shake them off and teach them to shifl for them- 
selves. It is said, that the males are five years old be- 
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fore diey come to their full colour; that they live to a 
great age, wid will at length grow quite gray. They 
are very numerous in the Esquimaux lands, where, and 
in Greenland, they are called mettek. The natives kill 
them on the water with darts, striking them the moment 
they appear after diving; and know Uie place from their 
being preceded by the rising of bubble9. The flesh is 
much valued. 



CHAPTER XIII. 

Of the Kingfaher. 

I WLL conclude this History of Birds with one that 
seems to unite in itself somewhat of every class preceding. 
It seems at once possessed of appetites for prey like the 
rapacious kinds, with an attachment to water like the 
birds of that element. It exhibits in its form tfie beauti*^ 
ftil plumage of the peacock, the shadings of the humming 
bird, the biH of the crane, and the short legs of the swal- 
low. The bird I mean is the Kingfisher, x)f which 
many extraordinary falsehoods have been propagated, 
and yet of which many extraordinary things remain to 
be said that are actually true. 

The kingfisher is not much larger than a swallow; 
its shape is clumsy; the legs disproportionably small, 
and the bill disproportionably long— it is two inches 
from the base to the tip, the upper chap black, and the 
lower yellow; but the colours of this bird atone for its 
inelegant form; the crown of the head, and the coverts 
efthe wings, are of a deep blackish gray, spotted with 
bright azure; the back and tail are of the most resplen- 
dent azure; the whole underside of the body is orange- 
coloured; a broad mark of the same passes from the bill 
beyond the eyes; beyond that is a large white spot; the 
tail is short and consists of twelve feathers of a rich deep 
blue; the feet are of a reddish-yellow, and the three 
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joints of the outmost toe adhere to the middle toe^ while 
the inner toe adheres only by one. 

From the diminutive size, the slender short legs^ 
and the beautiful colours of this bird, no person would 
be led to suppose it one of the most rapacious little ani- 
mals that skims the deep. Yet it is for ever on the 
wing, and feeds on fish, which it takes in surprising 
quantities, when we consider its size and figure. It 
chiefly frequents the banks of rivers, and takes its prey 
after the manner of the osprey, balancing itself at a cer- 
tain distance above the water for a considerable space, 
then darting into the deep, and seizing the fish with in-* 
evitable certainty. While it remains suspended in the 
air in a bright day^ the plumage exhibits a beautiful va- 
riety of the most dazzling and brilliant colours. It 
might have been this extraordinary beauty that has given 
rise to fable; for wherever there is any thing uncommon, 
fiaincy is always willing to increase the wonder. 

Of this bird it has been said that she built her nest 
on the water; and thus in a few days hatched and pro- 
duced her young; but, not to be interrupted in this 
task, she was said to be possessed of a charm to allay 
the fury of the waves, and during this period the mari- 
ner mi|^t sail with the greatest security. The ancient 
poets are full of these fables, their historians are not 
exempt from them. Cicero has written a long poem in 
praise ctf the halcyon, of which there remains but two 
lines. Even the emperor Gordian has written a poena 
on this subject,of which we have nothing remaining. 
These fables have been adopted each by one of the 
earliest fethers of the church. " Behold,^^ says St. Am- 
brose, ^^ the little bird, which in the midst of the win- 
ter lays her eggs on the sand by the shore. From that 
moment the winds are hushed, the sea becomes smooth^ 
and the calm continues fcH* fourteen days. This is the 
time she requires; seven days to hatch, and seven days 
to foster her young. Their Creator has taught these 
little animals to make their nest in the midst of the 
most stormy season, only to manifest his kindness by 
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.granting them a lasting calm. The seanien arc not ig- 
norant of this bkssing; they call this interval of fair 
weather their halcyon days; and they are particularly 
careful to seize the opportunity, as then they need fear 
no interruption/^ This, and a hundred other instances 
might be given of the credulity of mankind with re- 
spect to this bird; they entered into speculations con- 
cerning the manner of her calming the deep, the forma- 
tion of her nest, and her peculiar sagacity; at present 
we do not speculate, because we know, with respect to 
our kingfisher, that most of the facts are false. It may 
be alleged, indeed, with some show of reason, that 
the halcyon of the ancients was a different bird from 
our kingfisher, it may be ui^d, that many birds, esp^** 
cially on the Indian Ocean, build a floating nest upoA 
the sea: but still the history of the ancient halcyon is 
dogged with endless fable; and it is but an indifferent 
method to vindicate falsehood by showing that a part of 
the story is true. 

The kingfisher with which we are acquainted at pre- 
sent, has none of those powers of allaying the storm, or 
building upon the waves; it is contented to make its 
nest on the banks of rivers, in such situations as not to 
be affected by the rising of the stream. When it has 
found a place for its purpose, it hollows out with its 
bill a hole about a yard deep; or if it finds the deserted 
hole of a rat, or one caused by the root of a tree de- 
caying, it takes quiet posses^n. This hole it enlarges 
at the bottom to a good size, and lining it with the 
down of the willow, lays its eggs there without any 
further preparation. 

Its nest, or rather hole, is very different from that 
described by the ancients, by whom it is said to be 
made in the shape of a Icmg-necked gourd of the bones 
0* the sea-needle. The bones, indeed, are found there 
in great quantities, as well as the scales of fishes; but 
tbc^ are the remains of the bird's food, and by no means 
brought there for the purposes of warmth or conveni- 
ence* The kingfisher^ as Bellonius says, feeds upoA 
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fish^ bat is incapable of digesting the bones and scaks^ 
which he throws up again^ as eagks and oWl^ are seen 
to do a part of their prey. These fill the bird's nest 
of course; and although they seem as if desigfiiedly 
placed there^ are only a kind of nuisance. 

In these holes^ which^ from the remains of M 
fought there^ are very fetid^ the kingfisher is often 
found with from five eggs to nine. There the female 
continues to hatch even though disturbed; and tho^ 
the nest be robbed^ she will again return and lay there. 
^^ I have had one of those females brou^t me>'' says 
Reaumur^ ^' which was taken from her nest about three 
leagues from my house. After admiring the beauty of 
her colours, I let her fly again, when the fond creature 
was instantly seen to return back to the nest where she 
had just before been made a captive. There joining 
the male, she again began to lay, though it was for the 
Aird time, and though the season was very far advanc- 
ed. At each time she had seven eggs. The older the 
nest is, the greater quantity of fish-bones and scales 
does it contain: these are disposed without any order, 
and sometimes take up a good deal of room. 

The female be^ns to lay early in the season, and ex- 
cludes her first brood about the beginning of AprU. 
The male, whose fidelity exceeds even that of the tur- 
tle, brings her large provisions of fish while she is thus 
employed; and she, contrary to most other birds, is 
found plump and fat at that season. The male, that 
used to twitter before this, now enters the nest as quietly 
and as privately as possible. The young ones are hatch- 
ed at the expiration of twenty days; but are seen to 
differ as well in their size as in their beauty. 

As the ancients have had their fables concerning this 
bird, so have the modem vulgar. It is an opinion 
generally received among them, that the flesh of the 
kingfisher will not corrupt, and that it will even banish 
all vermin. . This has no better foundation than that 
which is said of its always pointing, when hung up 
dead^ with its breast to the north. The only trutii 
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which can be affirmed of this bird when killed is, that 
its fledi is utterly unfit to be eaten; while its beautiful 
plumage preserves its lustre longer than that of any 
other bird we know. 

Having thus given a short history of birds, I own I 
cannot take leave of this most beautiful part of the 
creatimi without reluctance. These splendid inhabitants 
of BIT possess all those qualities that can sooth the heart 
and cheer the fancy: the brightest colours, the roundest 
forms, the most active manners, and the sweetest music. 
In sending the imagination in pursuit of these, in fol- 
lowing them to the chirping grove, the screaming pre- 
cipice, or the glassy deep, the mind naturally lost the 
sense of its own idtuation, and, attentive to their little 
sports, almost forgot the task of describing them. In- 
nocently to amuse the imagination in this dream of life 
is wisdom; and nothing is useless that, by furnishing 
mental employment^ keeps us for a while in oblivion of 
those stronger appetites that lead to evil. But every 
rank and state of mankind may find something to imi- 
tate in those delightful songsters, and we may not only 
employ the time, but mend our lives by tl\e contcQipla- 
tion. From their courage in defence of their young, 
and their assiduity in incubation, the coward may learn 
to be brave, and the the rash to be patient. The in- 
violable attachment of some to their companions may 
^ve lessons of fidelity; and the connubial tenderness of 
others, be a monitor to the incontinent. Even those, 
that are tyrants by nature, never spread capricious de- 
struction, and unlike man, never inflict a pain but 
when urged by necessity. 
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PART I. 

OF FISHES IN GENERAL. 



CHAPTER I. 

Introduction. 

The ocean is the great receptacle of fishes. It has 
i>een thought, by some, that all fish are naturally of that 
salt element, and that they have mounted up into fresh 
water by some accidental migration. A few still swim 
up rivers to deposit their spawn; but of the great body 
of fishes, of which the size is enormous and the shoals 
are endless, those all keep to the sea, and would quickly 
expire in fresh water. In that extensive and undiscov- 
ered abode, millions reside, whose manners are a secret 
to us, and whose very form is unknown. The curiosity 
of mankind, indeed, has drawn some from their depths, 
and his wants many more: witlf the figure of these at 
least he is acquainted; but for their pursuits, migrations, 
societies, antipathies, pleasures, times of gestation, and 
manner of bringing forth, all these are hidden in the 
turbulent element that protects them. 

The number of fish to which we have given names, 
and of the figure, at least, of which we know something;^ 
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according to LiBnaeus^ are above four hundred. Thus> 
to appearance^ indeed^ the history of fish is tolerably 
copious; but when we come to examine^ it will be found^ 
that of the greatest part of these we know very little. 
Those qu^ities, singularities, or advantages, that ren- 
der animals worth naming, still remain to be discovered. 
The history of fishes, therefore, has little in it enter- 
taining: for our philosophers hitherto, instead of study- 
ing their nature, have been employed in increasing their 
catalogues; and the reader, instead of observations of 
facts, is presented with a long list of names, that disgust 
him with their barren superfluity. It must displease 
him to see the language of a science increasing, while 
the science itself has nothing to repay the increasing tax 
laid upon his memory. 

Most fish offer us the same external form — sharp at 
either end, and swelling in the middle, by which they 
are enabled to traverse the fluid which they inhabit with 
greater celerity and ease. The peculiar shape which 
nature has granted to most fishes, we endeavour to imi- 
tate in such vessels as are designed to sail with the 
greatest swiftness: however, the progress of a machine 
moved forward in the water by human contrivance, is 
nothing to the rapidity of an animal destined by nature 
to reside there. Any of the large fish overtake a ship 
in full sail with great ease, play round it without effort, 
and outstrip it at pleasure. Every part of the body 
seems exerted in this despatch; the fins, the tail, and 
the motion of the whole back-bone, assist progression, 
9nd it is to iJiat flexibility of body, at which art cannot 
arrive, that fishes owe their great velocity. 

The chief instruments in a fish's motion are the fins, 
which in some fish are much more numerous than in 
others. A fish completely fitted for sailing, is furnish- 
ed with not less than two pair; also three single fins, 
two aboye and one below. Thu» equipped it migrates 
with the utraosf rapidity, and takes voyages of a thou- 
sand leagues in a season. But it does not always hap- 
pen that sjich fi^h as have the greatest number of fins 
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have the swiftest motion: the shark is thought to be one 
of the swiftest swimmers, yet it wants the ventral or bdly 
fins; the haddock does not move so swift^ yet it is com- 
pletely fitted for motion. 

But the fins serve not only to assist the animal in pro- 
gression, but in rising or sinking, in turning, or even 
leaping out of the water. To answer these purposes, 
the pectoral fins serve, like oars, to push the animal for- 
ward; they are placed at some little distance behind the 
opening of the gills; they are generally large and strong, 
and answer the same purposes to the fish in the water, 
as wings do to a bird in the air. With the help of these, 
and by their continued motion, the flying fish is some- 
times seen to rise out of the water, and to fly above a 
hundred yards, till fatigued with its exertions, it is obliged 
to sink down again. These also serve to balance the 
fish's head when it is too lai^e for the body, and k6ep 
it from tumbling prone to the bottom, as is seen in large 
headed fishes, when the pectoral fins are cut off. N«xt 
these are seen the ventral fins, placed towards the low- 
er part of the body, under the belly: these are always 
seen to lie flat on the water, in whatever situation the 
fish may be, and they serve rather to depress the fish 
in its element, than to assist progressive motion. The 
dorsal fin is situated along the ridge of the back, and 
serves to keep it in equilibrio^ as also to assist its pro- 
gressive ipotion. In many fishes this is wanting; but in 
all fl^ fishes it is very large, as the pectoral fins are 
pf*oportionably small. The anal fin occupies that part 
of the fish which lies between the anus and the tail; and 
this serves to keep the fish in its Upright or vertical 
situation. Lastly, the tail, which in some fishes is flat, 
and upright in others, seems the grand instrument of 
motion: the fins are all but subservient to it, and give 
direction to its great impetus, by which the fish seems 
to dart forward with so much velocity. To explain all 
this by experiment, a carp is taken, and put into a large 
vessel. The fish, in a state of repose, spreads all its fins, 
and seems to rest upon its pectoral and ventral fins near. 
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the bottom: if the fish folds up (for it has the power of 
folding) either of its pectoral fins, it inclines to the same 
side; folding the right pectoral fin, the fish inclines to 
the right side; folding the left fin, it inclines to that 
side in turn* When the fish desires to have a retrograde 
motion, striking with the pectoral fins in a contrary direc- 
tion efiectually produces it. If the fish desires to turn, 
a blow from the tail s^nds it about; but if the tail strikes 
both ways, then the motion is prc^ressive. In pursu- 
ance of these (d)servations, if the dorsal and ventral fins 
be cut off, the fish reels to the right and left, and endea- 
vours to supply its loss by keeping the rest of its fins in 
eoiKttant employment. If the right pectoral fin be cut 
off, the fish leans to that side; if the ventral fin on the 
same side be cut away, then it loses its equilibrium en- 
tirely. When the tail is cut off, the fish loses all motion, 
and gives itself up to where the water impels it. 

From hence it appears, that each of these instruments 
has a peculiar use assigned it, but, at the same time, that 
they all conspire to assist each other's motions. Some 
fish are possessed of all, whose motions Are yet not the 
swiftest; others have but a part, and yet dart in the wa- 
ter with great rapidity. The number, the size, and 
the situation of the fins, therefore, seem rather calculat- 
ed to correspond with the animal's figure, than solely 
to ai^fwer the purpcses of promoting its speed. Where 
the head is large and heavy, there the pectoral fins are 
large, and placed forward to keep it from oversetting. 
Where the head is small, or produced out into a long 
beak, and therefore not too heavy for the tail, the pec- 
toral fins are small, and the ventral* fins totally wanting. 

As most animals that live upon land are furnished 
with a covering to keep off the injuries of the weather, 
so all that live in the water are covered with a slimy 
glutinous matter, that, like a sheath, defends their bo- 
dies from the immediate contact of the surrounding 
fluid. This substance may be considered as a secretion 
from the pores of the animaPs body, and serving, not 
only to defend, but to assist the fish's easy progress^ 
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through the water. Beneath this^ ki many kinds^ is 
found a strong covering of scales, that, Kkfe af coat of 
tnail, defends it still more powerfully; and undier that> 
before we come to the muscular parts of the body, aa 
oily substance, which supplies the requisite warmth and 
vigour. 

The fish, thus protected^ and fitted for motion in iti!i 
natural element, seems as well furnished with the meam 
of happiness as quadrupeds or birds; biit if we come 
to examine its faculties more nearly, w« shall find it 
very much their inferior. The sense of touching, wbieH 
beasts and birds have in a small degree, the fifsh cover- 
ed up in its own coat of mail, can have but little ac- 
quaintance with. 

The sense of smelling, which in beasts is so exquisite, 
and among birds is not wholly unknown, seems giv^n to 
fishes in a very moderate proportion. It is true that all 
fishes have one or more nostrils; and even those that 
have not the holes perceptible without, yet have the 
proper formation of the bones for smelling within. But 
as air is the only medium we know for the distiibution 
of odours, it cannot be supposed that these animals, re- 
siding in water, can be possessed of any power of being 
affected by them. If they have any perception of smells^ 
it must be in the same manner as we distin^ish by our 
taste; and h is probable the olfactory membrane in fish 
serves them instead of a distinguished palate: by this 
they judge of substances, that, from tincturing the wa- 
ter with their vapours, are thus sent to the nostrils of 
the fish, and no doubt produce some kind of sensation. 
This most probably must be the use of that organ in 
those animals; as otherwise there would be the inrtru- 
ments of a sense provided for them, without any pcN^er 
in them of enjoyment. 

As to tasting they seem to make very little distinc- 
tion; the palate of most fish is hard and bony, and con- 
sequently incapable of the powers of relishing dW^- 
ent substances. This sense among quadrop^s> who 
possess it in some degree, arises from the soft pKftncy 
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af the organ^ and the delicacy of the skin which covers 
the instruments of tasting; it may be considered in them 
as a mcKre perfect and delicate kind of feeling; in the 
^ony palate of &h, therelm-e, all powers of distinguish- , 
ing are utterly taken away; and we have accordingly 
often seen these voracious animals swallow the fisher- 
man's plummet instead of the bait. 

Hearing in fishes is found stilt more imperfect^ if it 
be liEHind at all. Certain it is, that anatomists have not 
been able to discover, except in the whale kind, the 
analiest traces of an organ, either within or without the 
bead of fishes. It is true that in the centre of the 
bmn of some fi»hds are f6nud now and then some little 
bones, the number and situation of which are entirely 
accidental. These benes M. Klein has supposed to con- 
stitute the organ of bearing; but if we consider their 
entire dissimilitude to the bones that serve for hearing 
in other animals, we shall be of another opinion. The 
greatest number of fishes are deprived of these bones 
entirely; some fish have them in small numbers, and 
others in abundance, yet neither testify any excellence 
or defect in hearing. Indeed, of what advantage would 
this sense be to animals that are incapable of making 
tbemsdves heard? They have no voice to communicate 
with each other, and coi^quently have no need of an 
orgim fdr hearing. Mr. Gouan who kept some gold fish-^ 
es in a vase, informs us, that whatever noise he made he 
e(^M neither disturb nor terrify them; he hallooed as 
loud as he could, putting a piece of .paper between his 
moutli and the water to prevent the vibrations from af- 
feetii^ tJie surface, and the fishes still seemed insensi- 
Ue; but when the paper waa removed, and the sound 
bid its full play upon the water, the fishes seemed in- 
stantly to f&el the change, and shrunk to the bottom. 
From diis we may learn, that fishes are as deaf as they 
aise nuite; and that when they seem to hear the call of 
a wfaisde or a bell at the edge of a pond, it is rather 
tbe vitoitioi^ of the sound that affect the water by 
which they are excited, than any sounds that they hear. 
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Seebg seems to be the sense fistes are possessed itf 
in the greatest degree; and yet even this seems obscure^ 
if we compare it to that of other animals. Hie eye 
in almost all fish is covered with the same trai^pa- 
rent skin that covers the rest of the head^ and which 
probably serves to defend it in the water, as they arc 
without eye- lids. The globe is more de[»*essed an- 
teriorly, and is furnished behind with a miwde, which 
serves to lengthen or flatten it, according to the nepes- 
^ties of the animal. The crystalline humour, which 
in quadrupeds is fiat and of the shape of a button mouldy 
in fishes is as round as a pea, or sometimes oUong, like 
an egg. From all this it appears that fish are extremely 
near-sighted, and that even in the water they c»i see 
objects at a very small distance. 'This distance might 
very easily be ascertained, by comparing the refraction 
of bodies in the water with that formed by a leus that 
is spherical. Those unskilled in mathematical calcula- 
tions will have a general idea of this from the glasses 
used by near-sighted people. Those whose cryi^liine 
humour is too convex, or, in other words, too round, 
are always very near-sighted, and obliged to use con- 
cave glasses to correct the imperfections of nature. 
The cry4Stalline humour of fish is so round that it is not 
in Ae power of any glasses, much less of water, to cor- 
rect their vision. This crystalline humour in fishes ail 
must have seen, being that little hard pea- like substance 
which is found in their eyes after boiling. In the natu- 
ral state it is transparent, \and not much harder than a 
jelly. 

From all this it appears, how far fish fall behind ter- 
restrial animals in their sensations, and consequently in 
their enjoyments. Even their brain, which is by simie 
supposed to be of a size with every animaPs under- 
standing, shows that fish are inferior even to birds in 
this particular. It is divided into three parts, sur- 
rounded with a whitish froth, ai^ gives off nerves as 
well to the sense of sight as of smelling. In some fish 
it is gray, in others white; in some it is flatted, in others 
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rouad; but in all extremely small^ eompared ta the bulk 
of the animaL 

Thus nature seems to have fitted these animals with 
appetites and powers of an inferior kind, and formed 
them for a sort of passive existence in the obscure and 
heavy element to which they are consigned. To pre- 
serve their own existence, and to continue it to their 
posterity, fill up the whole circle of their pursuits and 
enjoyn^nts: to these they are impelled rather by ne- 
cessity than choice, and seem mechanically excited to 
every fruition. Their senses are incapable of making 
any distinctions, but they drive forward in pursuit of 
whatever they can swallow, conquer, or enjoy. 
• A ceaseless desire of food seems to give the ruling 
impulse to all their motions. This appetite impels 
them to encounter every danger, and indeed their ra- 
pacity seems insatiable. Even when taken out of the 
water, and almost expiring, they greedily swallow the 
very bait by which they were allured to destruction. 

The maw is in general placed next the mouth, and 
though possessed of no sensible heat, ijs, however, en- 
dued with a surprising faculty of digestion. Its diges- 
tive pow6r seems in some measure to increase with the 
quantity of food it is supplied with, a single pike hav- 
ing been known to devour a hundred roaches in three 
days. Its faculties also are as extt^ordinary; for it di- 
gests not only fish, but much harder substances, prawns^ 
crabs, and lobsters, shells and all. These the cod or 
the sturgeon will not only devour, but dissolve down, 
though their shells are so much harder than the sid^ 
of the stomach which contains them. This amazing 
faculty in the cold maw of fishes has justly excited the 
curiosity of philosophers, and has effectually overturn- 
ed the system of those who supposed that the heat of 
the stomach was alone a sui&cient instrument for di- 
gestion. The truth seems to be, and some experiments 
of the skilful Dr. Hunter seem to evince, that there is 
a power of animal assimilation lodged in the stomach of 
all creatures, which we can neither describe nor define, 
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cony^^ing the wl^tanoes they swallow ioto n fluid fitted 
for their own peculiar support. This is done neither 
by trituration, nor by warmth, nor by motion, nor by 
t dissolving fluids nor by their united efforu; but by 
9oaie principle in the stomach yet upknown, which acts 
in a different manner fmm all kinds of artificial macera* 
tion. The meat taken into the stomach or maw is of^en 
^en, though very near being digested, still to retain ibi 
original form, and ready for a total dissolution, while it 
appears to the eye as yet untouched by the force of the 
stomach. This animal power is lodged in the maw of 
£she$ in a greater degree than in any other creatures; 
their digestive powers are quick, arid their appetites 
ever are craving. 

Yet though fish are thu^hungry, and for ever prowl- 
ing, no animals can suffer the want of food for so long a 
time. The gold aiid silver fish we keep in vases seem 
never to want any nourishment at all: whether it be that 
they feed on the water insects, too minute for our ob- 
servation, or that water alone is i sufficient supply, is 
not evident; but they are often seen for months without 
apparent sustenance. Even the pike, the most vora- 
cious of fishes, will live in a pond where there is none 
but himself, and, what is more extraordinary, will hp 
often found to thrive there* 

Still, however, Ash are, of all other animals, the mo^ 
Toracious and in^tiabk. Whatever any of them is able 
to swallow possessed of life, seems to be considered as 
the most dtsirMt food. Some that have very small 
mouths feed upon worms and the spawn of other fish; 
others, whose moutlis are larger, seek lar^r prey, it 
matters not of what kind, whether of another or their 
own. Those witli the largest mouths pursue almost 
everv thing that has life, and often meet each other in 
fierce oppoi^ition, when the fish with the largest swallow 
eom^ off wkh the victory, and devours its antagonist. 

Thus are they irritated by the continual desire of 
satisfying their iiunger; and the life of a fish, from the 
smallest to th« greatest, is but one scene of hostility, vie- 
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lence^ and eva^n. But the smaller fry stand no chance 
in the unequcil cotnbat; and their usual way of escaping^ 
is by swimming into those shallows where the greater 
are unable, or too heavy to pursue. There they be- 
come invaders in turn, and live upon the spawn of larger 
fish, which they find floating u|M)n the surface of the 
water. Yet there are dangers attending theift in every 
place. Even in the shallows, the muscle, the oyster, 
and the scallop, lie in ambush at the bottom with their 
shells open, and whatever little fish inadvertently ap- 
proaches into contact, they at once close their shells upon 
hitn, and devour the imprisoned prey at their leisure. 

Nor is the pursuit of fishes, like that of terrestrial ani- 
Bials, confined to a single region, or to one ^fort: shoals 
of one species follow those of another through vast tracts 
of ocean, from the vicinity of the pole even ddwn to the 
equator. Thus thie cod, from the banks of Newfound- 
land, pursues the whiting, which flies before it even to 
the southern shores of Spain. The cachalot is said, 
in the same manner, to pursue a shoal of herringSy and 
to swallow thousands at a gulp. 

This may be. one cause of the annual migration of fish- 
^ from one part of the ocean to the other; but there 
are other motives, which come in aid of this also. Fishes 
may be induced to change the place of their residence, 
for one more suited to their constitutions, or tnore adapt- 
ed to deporting their spawn. It is remarkable that no 
fish are fond of very cold waters, and generally frequent 
those places where it is warmest. Thus, in summer, 
they are seen in greatest numbers in the shallowfi near 
the shore, where the sun has power to warm the water 
to the bottom; on the contrary, in winter, they are 
found towards the bottom in the deep sea, for the cold 
of the atmosphere is not sufficiently penetrating to reach 
them at those great depths. Cold produces the same 
eifect npon fresh water fishes; and when they are often 
seen dead after severe frosts, it is most probable that 
they have been killed by the sevei^ity of the cold, as 
Well as by their being excluded by the ice from the air. 
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All fish live in the water, yet they all stand in need 
of air fpr their support. Those of the whale kind, in- 
deed, breathe air in the same manner as we do, and 
come to the surface every two or three minutes to take 
a fresh inspiration; but those which continue entirely 
under water are yet under a necessity of being supplied 
with air, or they will expire in a very few minutes. We 
sometimes see aJl the fish of a pond killed, when the ice 
every where covers the surface of the water, and thus 
keeps off the air from the subjacent fluid. If a hole be 
made in the ice, the fish will be seen to come all to that 
part in order to take the benefit of a fresh supply. 
Should a carp in a large vase of water be placed under 
an air-pump, and then be deprived of its air, during 
the operation a number of bubbles will be seen standing 
on the surface of the fish's body; soon after, the animal 
will appear to breathe swifter and with greater difficul- 
ty; it will be seen to rise towards the surface to get 
more air; the bubbles on its surface begin to disappear; 
the belly, that was before swoln,. will then fall of a sud- 
den, and the animal sinks expiring and convulsed at the 
bottom. 

So very necessary is air to all animals, but particu* 
larly to filsh, that, as was said, they can live but a few 
minutes without it: yet nothing is more difficult to be ac- 
counted for than the manner in which they obtain this ne- 
cessary supply. Those who have seen a fish in the water, 
must remember the motion of its lips and its gills, or at 
least of the bones on each side that cover them. This 
motion in the animal is, without doubt, analogous to oar 
breathing; but it is not air, but water tliat the fish ac- 
tually sucks in add spouts out through the gills at every 
motion. The manner of its breathing is diis; the fish 
first takes in a quantity of water by the mouth, which 
is driven to the gills; these close and keep the water so 
swallowed from returning by the mouth, while the bony 
covering of the gills prevents it from going through 
them, until the animal has drawn the proper quantity 
of air from the body of water thus imprisoned; th^ 
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the bony covers open and give it a free passage^ by 
which means also the gills again are opened^ and admit 
a fresh quantity of water. Should the fish be prevent- 
ed from the free play of its gills, or should the bony 
covers be kept from moving, by a string tied round 
them, the animal would soon fall into convulsions, and 
die in a few minutes. 

But though this be the general method of explaining 
respiration in fishes, the difficulty remains to know what 
is done with this air, which the fish in this manner se- 
parates from the water. There seems no receptacle for 
containing it; the stomach being the chief cavity within 
the body, is too much filled with aliment for that pur- 
pose. There is, indeed, a cavity, and that a pretty large 
one, I mean the air-bladder, or swim, which may serve 
to contain it for vital purposes; but that our philoso- 
phers have long destined to a very different use. The 
use universally assigned to the air-bladder is the enab- 
ling the fish to rise or sink in the water at pleasure, as 
that is dilated or compressed. The use assigned by the 
ancients for it was to come in aid of the lungs, and to 
remain as a kind of storehouse of air to supply the ani- 
mal in its necessities. I own my attachment to this last 
opinion; but let us exhibit both with their proper share 
of evidence, and the reader must be left to determine. 

The air-bladder is described as a bag filled with air, 
sometimes composed of one, sometimes of two, and some- 
times of three divisions, situated towards the back of the 
fish, and opening into the maw or the gullet. Those 
who contemi that this bag is designed for raising or de- 
pressing the fish in the water, build upon the following 
experiment. A carp being put into the air-pump, and 
the air exhausted, the bladder is said to expand itself to 
such a degree, that the fish swells in an extraordinary 
manner tiH the bladder bursts, and then the fish sinks, 
and ever after continues to crawl at the bottom. On 
another occasion, the air-bladder was pricked and wound- 
ed, which let out its air; upon which the fish sunk to 
the bottom, and was not seen to rise after. From thence 
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it is inferred, that the use of the air-Wadder nmst be by 
swelling, at the will of th^ animal, thus to increase the 
surface of the fishes body, and thence diminiidung its 
specific gravity, to enable it to rise to the top of the wa- 
ter, and keep there at pleasure. On the contrary, wh«i 
the fish wants to descend, it is, say they, but to exhaust 
this bladder of its air; and the fish being thus rendered 
slimmer and heavier, consequently sinks to the bottom. 
Such is the account given of the use of the air-Wad* 
der, no part of which seems to me well supported. In 
the first place, though nothing is more certain than Ait 
a carp put into the air-pump will swell, yet so wiH a 
mouse or a frog, and these we know to have no air-blad- 
ders. A carp will rise to the surface; but so will all 
fish that want air, whether they have an air-Waddfer w 
n(rt. The air-bladder is said to burst in the experiment, 
but that I deny. The air-bladder is indeed found empty, 
but it has suffered no laceration, and may be disteaded' 
by being blown into, like any other bladder that is 
sound. The fish, after the experiment, I grant, con- 
tinues to creep at the bottom; and so will all fish that are 
sick and wounded^ which must be the case with this af- 
ter such an operation. Thus these facts prove nothing, 
but that, when the fish is killed in an air-piimp, the air- 
bladder is found exhausted; and that it will naturally 
. and necessarily be; foo* the drain of air by which the 1^ 
is supplied in the natural way, will necessarily oblige it 
to make use of all its hidden stores; and as diere is a 
communication between the gullet and the air-bladder, 
the air which the latter contains will thus be obvioudiy 
drawn away. But still farther, how comes the air-blad- 
der, according to their hypothesis, to swell under the 
experiment of the air-pum^ What is it that closes the 
aperture of that organ in such a manner as at last to 
burst it; or what necessity has the fish for dilating it to 
that violent degree? At most, it only wants to rise to 
the surface: and that the fish can easily do without so 
great a distension of the air-bladder. Indeed it should 
* rather seem, that the more the air was wanted without, 
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tfae ]ess necessity thisre was for its being uselessly aecu- 
mulated within; and to make the modern system consist* 
eiU, the fiA under the air-pump^ instead of permitting 
its bladder, to be bursty would readily give up its con- 
teats^ whieb^ upon their supposition^ all can do at plea- 
wire. 

But the truth is^ the fish can neither increase nor ^- 
minish the quantity of air in its air-bladder at will^ no 
more than we can that which is contained in our sto- 
machs. The animal has no one muscle^ much less a 
pair of muscles^ for contracting or dilating this organ: 
its aperture is from the gullet^ and what air is put into 
it must renuun there^ till the necessities, and not the 
will, of the animal call it forth as a supply. 

Bat to put the matter past a doubt, many fish are 
fimiished with an air-bladder that continually crawl at 
the bottom, such as the eel and the flounder; and many 
Hiore are entirely without any bladder, thatswim at ease 
in every depth,' such as the anchovy and fresh- water 
gudgeon,* Indeed, the number of fish that want this 
organ is alone sufficient, proof that it is not so necessary 
for the purposes of swimming; and as the ventral fins, 
which in all fish lie fiat upon the water, seem fully 
sufficient to keep them at all depths, I see no great occa- 
sion for this internal philosophical apparatus for raising 
and depressing them. Upon the whole, the air-bladder 
seems adapted for different purposes than that of keep- 
ing the fish at diflferent depths in the water; but wheth- 
er it be to supply them with air when it is wanted with- 
out; or for what other purpose, I will not take upon me 
to determine. 

Hitherto we have seen fish in every respect inferior 
to land animals, in the simplicity of their conformation^ 
in their senses, and their etijoyments; but of that hum- 
ble existence which they have been granted by nature, 
they have a longer term than any other class of animated 
nature. " Most of the disorders incident to mankind,'^ 
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says Bacon^ '^ arise from the changes and alterations of 
the atmosphere; but fishes reade in an element little 
subject to change; theirs is an uniform existence: thek* 
movements are without effort^ and their life without la- 
bour. Their bones also^ which are united by cartilages^ 
admit of indefinite extension; and the different sizes c^ 
animals of the same kind among fishes are very various. 
They still keep growing; their bodies^ instead of suffer- 
ing the rigidity of age^ which is the cause of natural de- 
cay in land animals^ still continue increasing with fresh 
supplies; and as the body grows^ the conduits of life 
furnish their stores in greater abundance. How long a 
fish^ that ^ems to have scarce any bounds put to its 
growth, continues to live, is not ascertained; perhaps the 
life of a man would not be long enough to measure that 
of the smallest.'' 

There have been two methods devised for determin- 
ing the age of fishes, which are more ingenious than cer- 
tain; the one is by the circles of the -scales, the other, 
by the transverse section of the back-bone. The first 
method is this: When a fish's scade is examined tiirough 
a microscope, it will be found to consist of a number of 
circles, one circle within another, in some measure re* 
sembling those which appear upon the transverse secticm 
of a tree, and supposed to offer the same information. 
For as in trees we can tell their age by the number of 
their circles, so in fishes we can tell theirs by the num- 
ber of their circles in every scale, reckoning one ring 
for every year of the animal's existence. By this me- 
thod, M. Buffon found a carp, whose scales he ecKamin- 
ed, to be not less than a hundred years old, a thing al- 
most incredible, had we not several accounts in other 
authors, which tend to confirm the discovery. Gesner 
brings us an instance of one of the same age, and Alber- 
tus of one more than double that period. 

The age of the skate and the ray, that want scales, 
may be known by the other method; which is, by sepa- 
rating the joints of the back- bone, and then minutely 
observing the number of rings which the surface where 
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k was joined exhibits. By this the fish's age is said to 
be kBOWn^ and perhaps with as much certainty as in the 
former instance. 

But how unsatiitfactory soever these marks may be, 
we have no reason to dou1)t the great age of some fish- 
es. Those that have ponds^ often know the oldest by 
their superior size. But the longevity of these animak 
is nothing when compared to their fecundity. All sorts^ 
a few of the larger ones excepted, multiply their kind, 
some by hundreds, and some by millions. There are 
isome that bring forth their young alive, and some that 
only produce eggs; the former are rather the least fruit- 
ful, yet even these are seen to produce in great abund- 
smce. The viviparous blenny, for instance, brings forth 
two or three hundred at a time, all alive, and playing 
round the parent together. Those who exclude their 
progeny in a more imperfect state, and produce eggs 
which they are obliged to leave to chance, either on 
the bottom, at the edge of the water, or floating on the 
surface where it is deeper, are all much more prolific, 
and seem to proportion their stock to the danger there 
is of its consumption. Of these eggs thus deposited, 
scarce one in a hundred brings forth an animal; they are 
devoured by all the iesser fry that frequent the shores, 
by alquatic birds near the margin, and by the larger fish 
in deep water. Still, however, there are enough for 
supplying the deep with inhabitants; and, notwithstand- 
ing their own rapacity, and that of fowls of various 
tribes, the numbers that escape are sufficient to relieve 
the wants of a very considerable part of mankind. In- 
deed, when we consider the numbers that a single fish 
is capaUe of producing, the amount will seem astonish- 
ing. If, for instance, we should be told of a being so very 
prolific, that in a single season it could bring forth as 
many of its kind as there are inhabitants in England, it 
would strike us with surprise; yet a single cod produ- 
ces full that number. The cod spawns in one season^ 
as Lewenhoeck assures us, above nine million of eggs 
or peas contained in one single roe. The flounder is 
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C9fam0viy k^own to pro4iii^e above one millicak; aoid the 
19110^01^1 above &ve hunilred tbo«9ftti4. Such an ainaK- 
ing increase, if permitted to come to matarity, would 
overstock oature, mA ^YW the oopm itself would not 
be able to cpntain, much le^ to provide for the half of 
its inhabitants. But tFo wise purposes are anilwered 
by this amazing increase; it pi^erves the species in 
the mi^t of numberless en^mies^ and serves to ftirnish 
the rest with a sustenance adapted to their nature. 

Fishes seem, all except the whale kind^ entirely de- 
vested <^ those, parental solieitudes which so i^rui^y 
mark the manners of the more perfect teirestrbi ani- 
mals. How far they copulate, remains as yet a doubt; 
lor though they seem to join^ yet the male is not fur- 
nished with any external instrument of generation. It 
is said by some, that bis only end in that action is to 
emit his impregnating milt upon the eggs that at tlmt 
time &I1 from Uie female. He is said to be seen pursu- 
ing them as they float down Uie stream, and carefully 
impregnating them ooe after another; On some occa- 
sions also the females dig holes in the bottom of rivers 
and ponds, and there deposit their spawn, which is im- 

Eregnated by the male in the same manner. All tUs, 
owever, is very doubtful: What we know with certain-* 
ty of the matter, and that not discovered till very late- 
ly, is, that the male has two organs of generation that 
open into the bladder of urine, and that tihese (»rgafls 
do not open into th^ rectum as in birds, but have a par- 
ticular aperture of their own,* These oi^ns of ^ne- 
ration in the male are empty at some seasons of the year; 
but before the time of spawning they are turgid with 
what is called the milt, and emit the fluid proper fw 
impregnation. 

Fish have different seascms fin* depositing their spawn: 
some, that live in the depths of the ocean, are said to 
choose the winter months; but, in general, those with 
which we are acquainted choose the hottest months in 

* Vide Gaman de Cteneratione Pisciam. 
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sttmmer^ and prefer such water as is somewhat tejnfied 
by die beatns of the ^m. They then leave the deepest 
parts of U^ ocean^ whiqh are the coldest^ and shoal round 
the coasts^ or swim up the fresh water rivers^ which are 
warm as they are comparatively shallow. When they 
have depoi^ted their burdens^ they then return to their 
cM stations^ and leave their nascent progeny to shift for 
themselves. 

The spawn iiontinues in its egg state in some flsh long- 
er than in others^ and thb in proportion to the animaPs 
aze. In the salmon> for instance, the young animal con- 
tinues in die egg from the beginning of December till 
die beginiUng of April; the carp continues in the egg 
not above three weeks; the little gold-fish from China is 
produced sdll quicker. These all, when excluded, at 
first escape by tiheir minuteness and agility. They rise, 
sink, and turn much readier than grown fi^; and they 
can escape into very shallow waters when pursued. But, 
widi all their advantages, scarcely one in a thousahd sur- 
vives the numerous perils of its youth. The very male 
and female that have given them birth, are equally dan- 
gerous and formidable ¥dth the rest, forgetting all rela- 
tion at their departure. 

Suchis the general picture of these heedless and hun- 
gry creatures: but there are some in this class living in 
the waters, that are possessed of finer organs and higher 
saisattons; that have all the tenderness of birds or quad- 
rupeds fcH* their young; that nurse them with constant 
care, and protect them from every injury. Of this class 
are the Cetaceous tribe, or the fishes of the whale kind. 
There are others, though not capable of nursing their 
young, yet that bring them alive into the world, and de- 
fend them with courage and activity. These are the 
Cartilaginous kinds, or those who have gristles instead 
of bones« But the fierce unmindful tribe we have been 
descrilsBg, that leave their spawn without any protec- 
tion, are called the Spinouk or bony kinds, from their 
bones resembling the sharpness of thoms. 

Thus there are three grand divii^ons in the fish kind; 
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the eetaceouSf the cartilaginous^ and the spinous f all 
difFering from each other in their conformation, their 
appetites, in their bringing forth, and in the education 
of their young. These three great distinctions are not 
the capricious differences formed by a maker of systems, 
but are strongly and firmly marked in nature. These 
are the distinctions of Aristotle; and Aey have been 
adopted by mankind ever since his time. It will be ne* 
cessary, therefore, to give the history of each of these 
in particular; and then to range, under ^ach head, those 
fishes whose histcuy is the most remai^able, or, mofe 
properly speaking, those of which we have any history. 
For we shall find, when we come to any of the species 
in particular, how little can be said of their habits^ their 
stations, or method of propagation. 

Mucb, indeed, can be said of them, if considered re^ 
latively to man; and large books have been written of 
the manner of taking fish, or of dressing them. Apiciu» 
is noted for having first taught mankind to suffocate fish 
in Carthkginian pickle, and Quin for giving a sauce to 
the Johndory; Mrs. Gksse is famous for the eel-pie, 
and Mr. Tull for his invention of spaying carp to give 
it a finer flavour. In this manner our cooks handle the 
subject. On the other hand, our physicians assure us 
that the flesh of fishes yields little nourishment, and soon 
corrupts; that it abounds in a gross sort of oil and wa- 
' ter, and hath but very few volatile particles, which ren- 
ders it less fit to be converted into the substance of our 
bodies. They are cold and moist, and must needs, say 
they, produce juices of the same kind/and consequently 
are improper to strengthen the body. In this diversi- 
ty of opinion, it is the wisest way to eat our fish in the 
ordinary manner, and pay no great attention to cooks 
or doctors. 

I cannot conclude this chapter without putting a 
question to the learned, which, I confess, I am not able 
to resolve. How comes it that fish, which are bred in 
a salt element, have yet no salt to the taste, or that is 
capable of being extracted from them? 
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CHAPTER n. 

Of Cetaceous Fishes in GeneraL 

As on land thel^ are some orders of animals that seem 
formed to comma:nd the rest; with greater powers and 
more various instincts/ so in the ocean there are fishes 
which seem formed upon a nobler plan than others, and 
that, to their fishy form, join the appetites and the con- 
formation of quadrupeds. These are all of the cetaceous 
kind; and so much raised above their fellows of the deep, 
in their appetites and instincts, that almost all our'mod- 
cm naturalists have fieiirly excluded them from the finny 
tribes, and \yill have them called, not fishes^ but great 
beasts of the ocean. With them, it would be as improp- 
er to say, men go to Greenland fishing for whale, as it 
would be to say that a sportsman goes to Blackwall 
a-fowling for mackerel. 

Yet notwithstanding philosophers, mankind will al- 
ways have their own way of talking; and, for my own 
part, I think them here in the right. A different for- 
mation of the Itmgs, stomach, and intestines, a different 
manner of breathing or propagating, are not suiBlcient 
to counterbalance the great obvious analogy which these 
animals bear to the whole finny tribe. They are shap- 
ed as other fishes; they swim with fins; they are entire- 
ly naked, without hair; they live in the water, though 
they come up to breathe; they are only seen in the 
depths of the ocean, and never come upon shove but 
when forced thither. These sure are sufficient to plead 
in favour of the general denomination, and acquit man- 
kind of error in ranking them with their lower compan- 
ions of the deep. 

But still they are as many degrees raised above other 
fishes in their natiire, as they are in general in theiy 
size. This tribe is composed of the Whale and its varie- 
ties, of the Cachalot, the Dolphin, the Grampus, and 
the Porpoise. All these resemble quadrupeds in their 
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internal structure^ zx^ in some of their appetites and 
affections. Like quadrupeds^ they have lungs, a mid- 
riff^ a stomachy intestines^ liver, spleen, bladder, and 
parts of generation: their heart also resembles that of 
quadrupeds, with its partitions closed up as in them, 
and driving red and warm blood in circulation through 
the body. In short, every internal part bears ar most 
striking similitude; land to keep these parts warm, the 
whole kind are also covered between the skin and the 
muscles with a thick coat of fat or blubber, which, like 
the bacon-fat of a lu^, keeps out the cold, and renders 
their muscles glib and pliant, and probably makes them 
lighter in swimming. 

As these animals breathe the air, it is obvious that 
they cannot hear to be any long time under water. They 
are constrained, therefore, every two or three minutes 
to come up to the surface to take breath, as well as to 
spout out through their nostril, for they have but one, 
that water which they sucked in while gaping for 
their prey. This conduit, by which they breathe, 
and -also throw out the water, is placed in the head, a 
little before the brain. Though eiternally the hole is 
but single, it is internally divided by a bony partition^ 
yhich is closed by a sphincter muscle on the inside, tlMit, 
like the mouth of a purse, shuts it up at the pleasure of 
the animal. There is also another muscle or valve, 
which prevents the water from going down the guBet.. 
When, therefore, the animal takes in a certain quantitjr 
of water, whixih is necessary to be discharged and sepa- 
rated from its food, it shuts the mouth, closes the valve 
of the stomach, opens the sphincter that kept the nostril 
closed,' arid then breathing strongly from the lungs, 
pushes the water out by the effort, as we see it rise by 
the pressure of air in a fire-engine. 

The senses of these animals seem also superior to 
those of other fishes. The eyes of other fishes, we 
have observed, are covered only with that transparent 
skin that covers the rest of the head; but in all the ce- 
taceous kinds it is covered by eye-lids, as iti^m^n. This> 
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no doubt^ keeps that oi^^u in a more perfeet state^ by 
giving it intervals of relaxation^ in which all vision is 
suspended. The other fishes^ that are for ever starii^^ 
must see, if for no other reason, more feebly, as their or- 
gans of sight are alyvays exerted. 

As for hearing, these also are furnished with the in- 
ternal instruments of the ear, although the external ori- 
fice no where appears. It is most probable that this 
orifice may open by some canal, resembling the Eusta- 
chian tube, into the mouth; but this has not as yet beeu 
discovered. 

Yet nature sure has not thus formed a complete ap- 
paratus for hearing, and denied the animal the use of it 
when formed. It is most likely that all animals of the 
cetaceous kind can hear, as they certainly utter sounds, 
and bellow to each other* This vocal power would be 
as i^eedless to animals naturally deaf, as glasses to a man 
thfit was blind. 

But it is in the circumstances in which they continue 
their kind, that th^e animals show an eminent superi- 
ority. Other fish deposit their spawn, and leave the suc- 
cess to accident; these never produce above one young, 
or two at the most; and this the female suckles entirely 
in the manner of quadrupeds, her breasts being placed, 
as in the human kind, above the navel. We have read 
many fabulous accounts of the nursing of the demi-gods 
of antiquity, of their feeding on the marrow of lions, 
and their being suckled by wolves: one might imagine a 
still more^ heroic system of nutrition, if we supposed 
that the young hero was suckled and grew strong upon 
the breast-milk of a she-whale! 

The whale ea* the grampus are terrible at any time, 
but are fierce and desperate in the defence of their 
young. In Waller's beautiful poean of the Summer Isl- 
ands, we have a story, founded upon fact, which shows 
the maternal tenderness of these animals for their off- 
spring. A whale and her cub had got into an arm of 
the sea, where, by the desertion of the tide, they were 
enclosed on every side. The people from shore soon 
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saw their situation^ and drove down upon them in boats^ 
with such weapons as the urgent occasion offered. The 
two animals were soon wounded in several places^ and 
the whole sea round was tinctured with their blood. 
The whales made several attempts to escape; and at last 
the old one, by its superior strength, forced over the 
shallow into the depths of the oc^an. Rut though in 
safety herself, she could not bear the danger that await- 
ed her young one; she therefw^ rushed in once more 
where the smaller animal was imprisoned, and resolvedi 
when she could not protect, at least to share its danger. 
— ^The story ends with poetical justice^ for the tide 
coming in, brought off both in safety from their ene- 
mies, though not without sustaining an infinite nvmber 
oi wounds in every part. 

As to the rest, the distinctive marks of this tribe are, 
that the number of their fins never exceed three; name- 
ly two pectoral fins, and one back fin; but in some sorts, 
the last is wanting. These fins differ very much from 
those of other fishes, which are formed of straight spines: 
the fins of the cetaceous tribe are made up of bones 
and muscles; and the skeleton of one of their fins very 
much resembles the skeleton of a man's hand. Their 
tails also are different from those of all other fish; they 
are placed so as to lie flat on the surface of the water; 
while the other kinds have, them, as we every day see, 
upright or edgewise. This flat position of the tail in 
cetaceous animals, enables them to force themselves sud- 
denly to the surface of the water to breathe, which they 
are continually constrained to do. 

Of these enormous animals some are without teeth, 
and properly called whales; others have the teeth only 
in the lower jaw, and are called, by the French, cacha- 
lots; the narwhal havtefth only in the upper jaw; the 
dolphin's teeth, as well as those of the porpoise and 
grampus, are both above and below. These are the 
marks that serve to distinguish the kinds of this enor- 
mous tribe ftH)m each other, and these shall serve to 
guide us in giving their hisfory. 
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CHAPTER in. 

Of the Whcdey Properly so Calkdy and its Varietiesf. 

If we compare land animals^ in respect to magnitude^ 
M^ith those'of the deep, they will appear contemptible 
in the competition. It is probable, indeed, that quad- 
rupeds oiice existed much larger than we find them at * 
present. From the skeletons of some that have been 
dug up at different times it is evident, that there must 
have been terrestrial animals twice as large as the ele- 
phant; but creatures of such an immense bulk required a 
proportionable extent of ground for subsistence, and, by ^ , 
being rivals with men for large territory, they must ^ 
have been destroyed in the contest. 

But it is not only upon land that man has exerted his 
power of destroying the larger tribes of animated na- 
ture; he has extended his efforts even in the midst of 
the ocean, and has cut off numbers of those enormous 
animals that had perhaps existed for ages. We now no ^ 
longer hear of whales two hundred and two hundred 
and fifty feet long, which we are certain were often seen 
about two centuries ago. They have all been destroyed 
by the skill of mankind, and the species is now dwin- 
dled into a race of diminutive animals, from thirty to 
about eighty feet long. 

The northern seas were once the region to which the 
greatest of these animals resorted; but so great has been 
the slaughter of whales for more than tw^ ages, that they 
begin to grow thinner every day, and those that are 
found there seem, from their size, not come to their full 
dimensions.* The greatest whales resort to places where 
they have the least disturbance; to those seas that are 
on the opposite side of the globe, near the south pole. 
In that part of the world there are still to be seen whales 
that are above a hundred and sixty feet long;- and per- 
haps even longer might be found in those latitudes near 
the south pole, to which we have not as yet ventured. 
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Taking the whale^ however, at the oirdinary size of 
eighty feet long and twenty feet high, what an enor- 
mous animated mass must it appear to the spectator! 
With what amazement must it strike him to behold so 
great a creature gambolling in the deep with the ease 
and agility of the smallest animal, and making its way 
with incredible swiftness! This is a sight which is very 
common to those who frequent the northern or southern 
ocean. Yet, though this be wonderful, perhap still 
greater wonders are concealed in the deep, which we 
have not had opportunities of exploring. These large 
animals are obliged to show themselves in order to take 
breath; but who knows the size of those that are fitted 
to remain for ever under water, and that have been in- 
creasing in magnitude for centuries? To believe all that 
has been said of the sea serpent, or the Kraken, would 
be credulity; to reject the possibility of their existence, 
would be presumption. 

The whale is the largest animal of which we have any 
certain information, and the various purposes to which^r 
when taken, its diifereht parts are converted, have 
brought us tolerably acquainted with its history. Of the 
whale, properly so called, there are no less than seven 
different kinds, all distinguished from each other by 
their external figure or internal conformation. The 
Great Greenland Whale, without a back-fin, and black 
on the back; the Iceland Whale, without a back-fin, and 
whitish on the back; the New England Whale, with a 
hump on the back; the Whale, with six humps on the 
back; the Fin-fish, with a fin on the back near the tail; 
the Pike-headed Whale, and the Round^ipped Whale. 
All these differ from each other in figure, as their names 
obviously imply. They differ also in their manner of 
living; the fin-fish having a larger swallow Uian the rest, 
being more active, slender, and fierce; and living chiefly 
iipcm herrings. However, they are none of them very 
voracious; and if compared to th^ Cachalot, that enor- 
mous tyrant of the deep, they appear harmless and gen- 
tle. The history of the rest> therefore, may be com- 
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prised under that of the great common Greenland whale^ 
with which we are best acquainted. 

The Great Greenland Whale is the fish for taking 
which there are such preparations made in different 
parts of Europe. It is a large heavy animal^ and the 
head alone makes a third of its bulk. It is usually found 
from fflxty to seventy feet long. The fins on each side 
are from five to eight feet^ composed of bones and mus- 
cles^ and sufficiently strong to give the great mass of 
body which they move^ speed and activity. The tail^ 
• which lies flat on the water, is above twenty-four feet 
oroad, and, when the fish lies on one side, its blow is 
tremendous. The skin is smooth and black, and in 
some places marbled with white and yellow, which run- 
ning over the surface, has a very beautiful effect. This 
marbling is particularly observable in the fins and the 
tail. In the figures which are thus drawn by nature, 
fancy often forms the pictures of trees, landscapes, and 
houses. In the tail of one that was thus marbled, Ray 
tells us that the number 122 was figured very evenly 
and exact, as if done with a pencil. 

The whale makes use only of the tail to advance it- 
self forward in the water. This serves as a great oar 
to push its n^ss along; and it is surprising to see with 
what force and celerity its enormous bulk cuts through 
the ocean. The fins are only made use of for turning 
in the water, and giving a direction to the velocity im- 
pressed by the tail. The female also makes use of them 
when pursued to bear off her young, clapping them on 
her back, and supporting them by the fins on each side 
from falling. 

The outward or scarf skin of the. whale is no thicker 
than parchment; but this removed, the real skin ap- 
pears, of about an inch thick, and covering the fat or 
blubber that lies beneath: this is from eight to twelve 
inches in thickness, and is, when the fish is in health, 
of a beautiful yellow. The muscles lie beneath, and 
these, like the flesh of quadrupeds, are very red and 
tough. 
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The cleft of the mouth is above twenty feet lolig^ 
which is near one-third of the animaPs whole length; 
and the upper jaw is furnished with barbs> that lie Tike 
the pipes of an organ^ the greatest in the middle^ and 
the smallest to the sides. These compose the whalebone^ 
the longest spars of which are found to be not less than 
eighteen feet; the shortest bein^ of no value, are thrown 
away. The tongue is almost immoveably fixed to the 
lower jaw^ seeming one great lump of fat; and in fact it 
fills several hogsheads with blubber. The eyes are not 
larger than those of an ox; and when the crystalline 
humour is dried, it does not appear larger than a pea. 
They are placed towards the back of the head, being 
the most convenient situaticm for enabling them to see 
both before and behind, as also toseeover them, where 
their food is principally found. They are guarded by 
eye-lids and eye-lashes, as in quadrupeds; and they seem 
to be very sharp-sighted. 

Nor is their sense of hearing in less perfection, for 
they are warned at great distances of any danger pre- 
paring against them. It would seem as if nature had 
designedly given them these advantages, as they multi- 
ply little, in order to continue their kind. It is true, 
indeed, that the external organ of hearing ig not percep- 
tible, for this might only embarrass them in their natural 
element; but as soon as the thin scarf-skin above mention- 
ed is removed, a black spot is discovered behind the eye^ 
and under that is the auditory canal, that leads to a regu- 
kr apparatus for hearing. In short, the animal hears the 
smallest sounds at very ^eat dist&nces, and at alt times, 
except when it is spouting water, which is the time that 
the fishers approach to strike it. 

These spout-holesor nostrils in all the cetaceous tribe, 
have been already described: in this whale, there are 
two, one on, each side, of the head before the eyes, and 
crooked somewhat like the holes on the belly of a vio- 
lin. From these holes this animal blows the water very 
fiercely, and with such a noise that it roars like a hol- 
low wind, and may be heard at three miles dista^ice. 
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When woanded^ it then blows more fiercdy than ever, 
so that it sounds like the rearing of the sea in a great 
storm. 

We Imve already observed, that the substance called 
whaleboke is taken from the upper jaw of the animal, 
and is very different from the real bones of the whale. 
The real bones are hard, like those of great land animals, 
are very porous, md filled with marrow. Two great 
strong bones sustain the under lip, lying against eaeh 
other in the shape of a half-moon; some of these are twen- 
ty feet long: they are seen in several gardens set up 
against each other, and are usually mistaken for the ribs 
of tJiis animal. 

Such is the general conformation and figure of this 
great inhabitant of the deep, the precise anatomy of 
which has not been yet ascertained. In those places 
where they are caught in greatest abundance, the sail- 
ors are not very curious as to the structure of the visce- 
ra; and few anatomists care to undertake a task, where 
the operator, instead of separating with a lancet, must 
cut his way with an axe. It is as yet doubted, there- 
fore, whether the whale, that in most points internally 
resembles a quadruped, may not have one great bowel 
fitted entirely for the reception of air, to supply it when 
constrained to keep longer than usual at the bottom. 
The sailors universally affirm that it has; and philoso- 
phers have nothing but the analogy of its parts to op- 
pose to their general assertions. 

As these animals resemble quadrupeds in conforma- 
tion, so they bear a strong resemblance in some of 
their appetites and manners. The female joins with 
the male, as is asserted, more humano^ and once in two 
years feels the accesses of desire. 

Their fidelity to each other exceeds whatever we are 
told of even the constancy of birds. Some fishers, as 
Anderson informs us, having struck one of two whales^ 
a male and a female, that were in company together, the 
wounded fish made a long and a terrible resistance: it 
struck down a boat with three men in it, with a single 
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Wow of the tail, by which all went to the bottom. The 
Other still attended its companion, and lent it every as- 
sistance, till at last the fish that was struck sunk under 
the number of its wounds, while its faithfbl associate, 
disdaining to survive the loss, with great bellowing 
Stretched itself upon the dead fish, and shared its fate. 

The whale goes with young nine or ten months, and 
is then ftitter than usu^l, particularly when near the 
time of bringing forth. It is said that the embryo, when 
first perceptible, is about seventeen inches long) and 
white; but the cub, when excluded^ is black, and about 
ten feet long. She generally produces one young one, 
and never above two. When she suckles her young, 
she throws herself on one side on the surface of the sea, 
and the young one attaches itself to the teat. The 
breasts are two, generally Wd within the belly; but she 
can produce them at pleasure, so as to stand forward a 
foot and a-half or two feet; and the teats are Hke those 
of a cow. In some the breasts are white; in othet^. 
speckled; in all filled with a large quantity of milk, re- 
sembling that of land animals. 

Nothing can exceed the tenderness of the female 
for her ofispring; she carries it with her wherever she 
goes, and, when hardest pursued, keeps it supported 
between her fins. Even when wounded, she still clasps 
her young one; and when she plunges to avoid danger, 
takes it to the bottom, but rises sooner than usual, to 
give it breath again. 

The young ones continue at the breast for a year, 
during which time they are called by the sailors short* 
heads. They are then extremely fat, and yield above 
fifty barrels of blubber. The mdther, at the same time, 
is equally lean and emaciated. At the age of two years 
they arc called sitmtSj as they do not thrive much im- 
mediately aftef quitting the breast; they then scarce 
yield above twenty, or twenty *four barrels of blubber: 
from that time forward they are called skull-fish^ and 
their age is wholly unknown. 

Every species of whale propagates only with those of 
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its own kind^ {n^ does not at aU mingle with the rest: 
howevep, they are generally seen in shoala of different 
kinds togetb^^ and make their migrations in large com- 
panies from one ocjean to another. They a^e a gregari- 
oos animal, which implies their w^nt of mutual defence 
against the invasions of sroalter, but more powerful fish- 
es. It seems astonishing^ therefore, how a shoal of these 
enormous animals find subsistence together, when it 
would seem that the supplying even one with food would 
require greater plenty than the ocean could furnish. 
To increase our wonder, we not only see them herding 
together, but usually fend them fatter than any other 
animals of whatsoever element. We likewise know that 
they eannot swallow large fishes, as their throat is ao 
narrow, that an animal larger than a herring could not 
enter. How then do they subsist and grow so fat? A 
amall insect which is seen floating in those seas, and 
which Linnasus terms the Medusa^ is sufficient for thi^ 
supply. These insects are black, and of the size of a 
small bean, and are sometimes s^n floating in clusters 
on the surface of the water. They are of a round form, 
like snails in a ho%^ but they have wings, which are sp 
tender that it is scarcely possible to touch them without 
breaking. These serve rather for swimming than flying; 
and the little animal is called by the Icelanders the Wal- 
fi^hoat^ which signifies the whale's provender. They 
have the taste of raw muscles: and have the smell of 
burnt sugar. These are the food of the whale, which 
it is seen to draw up in great numbers with its huge 
jaws, and to bruise between its barbs, which are always 
found with several of these sticking among them. 

This is the simple food of the great Greenland whale; 
it pursues no other animal, leads an inoffensive life in 
its element, and is harmless in proportion to its strength 
to do mischief. There seems to be an analogy between 
its manners and those of the elephant. They are both 
the strongest and the largest animals in their respective 
elements; neither offer injury, but are terrible when 
provoked to resentment. The fin-fish indeed, in some 
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measure differs firom the great whale io thtf partieukr, 
as it subsists chiefly upon herrings^ great shoals of wMcA 
it is often seen driving befiare it. Yet even the swal- 
low of this fish is not very large if compared to the car 
chalot tribe, and its ravages are but sports in compari- 
son. The stomach and intestines of all these animals, 
when opened, seldom have any thing in them except a 
soft unctuous substance, of a brownish colour; and their 
excrements are of a shining red. 

As the whale is an inoffensive animal, it is not to be 
wondered that it has many enemies, willing to take ad- 
vantage of its disposition and inaptitude for combat. 
There is a small animal, of the shell-fish kind, (^led the 
Whale-louse, that sticks to its body, as we see shdls 
sticking to the foul bottom of a ship. This insinuates 
itself chiefly under the fins; and whatever efforts the 
great animal makes, it still keeps its hold, and lives upon 
the fat, which it is provided with instruments to arrive 
at. 

The sword-fish, however, is the whalers most terrible 
enemy. ^^ At the sight of this little animal,'^ says An- 
derson, ^^the whale seems agitated in an extraordinary 
manner, leaping from the water as if with affright: wher- 
ever it appears, the whale perceives it at a distance, 
and flies from it in the opposite direction. I have been 
myself,'^ contiiiues he, ^^ a spectator of their terrible en- 
counter. The whale has no instrument of defence ex- 
cept the tiaih with that it endeavours to strike the ene- 
my; and a single blow taking place would effectually 
destroy its adversary: but the sword-fish is as active &s 
the otJier is strong, and easily avoids the stroke; then 
bounding into the air, it falls upon its gredt subjacent 
enemy, and endeaivours not to pierce with its pointed 
beak, but to cut it with its toothed edges. The sea all 
about is soon dy^ with blood, proceeding from the 
wounds of the whale; while the enormoUs animal vainly 
endeavours to reach its invader, and strikes with its tail 
against the surface of the water, making a report at each 
blow louder than the noise of a cannon.^' 
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There id stitt another and more powerful enemy, call- 
ed by the fishermen of New England the Killer. This 
is itself a cetaceous animal^ armed with strong and pow- 
erful teeth. A number of these are said to surround 
the whale, in the same manner as dogs get round a bull. 
Some attack it with their teeth behind, others attempt 
it before, until at last the great animal is torn down, and 
its tongue is said to be the only part they devour when 
they have made it their prey. They are said to be of 
such great strength, that one of them alone was known 
to stop a dead whale that several boats were towing 
along, and drag it fh)m among them to the bottom. 

But of all the enemies of these enormous fishes, man 
is the greatest: he alone destroys more in a year than 
the rest in an age, and actually has thinned their num- 
bers in that part of the world where they are chiefly 
sought. The great resort of these animals was found to 
be on the inhospitable shores of Spitzenberg; where the 
di^stance of the voyage, the coldness of the climate, the 
terrors of the Icy Sea, and still more their own formida- 
ble bulk, mij^t have been expected to protect them 
from human injury. But all these were but slight bar- 
riers against man^s arts, his courage, and his necessities. 
The European ships, soon after the improvement of 
navigation, found the way into those seas, and as early 
as the beginning of the fourteenth century, the Biscay- 
neers were in possession of a very considerable trade to 
the coasts of Greenland. The Dutch and the English 
followed them thither, and soon took that branch of 
commerce out of their hands. The English commenced 
the business about the beginning of the seventeenth cen- 
tury, and the town of Hull bad the honour of first at- 
tempting that profitable branch of trade. But at pre- 
sent it seems upon the decline, as the quantity of fish 
are so greatly reduced by the constant capture for such 
a vast length of time. It is now said, that the fishers, 
from a defect of whales, apply themselves to the seal- 
fishery; yet, as these animals are extremely timorous, 
they will soon be induced to quit those shores where 
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diey meet such frequent disturbance and dagger. The 
poor natives of Greenland themselves \yha used, to feed 
upon the wbale^ lire diminishing in proportion as their 
sustenance is removed; and it is propable that the revo- 
lution of a few years will see that extensive coast totally 
deserted by its inhabitants, as it is already nearly de- 
serted by the whales. 

The art of taking whales^ like most others^ is much 
improved by time, and differs in many respects from 
that practised by the Biscayneers when they first fre^ 
quented the Icy Sea. But as the description of their 
methods is the least complicated, and consequently the 
easiest understood, it will be best suited to our purpose. 

For this navigation, the Biscayneers, in favourable 
seasons, fitted out thirty ships, of two hundred and fifty 
tons each, with fifty choice men a-piece, and a few boys. 
These were stored with six months' provision; and each 
ship had its boats, which were to be serviceable when 
come to the place of duty. When arrived at the part 
where; the whales are expected to pass to the southward, 
they always keep their sails set, and a sailor is placed 
at the mast- bead to give information when he spies a 
whale. As soon as he discovers one, the whole crew 
are instantly in employment; they fit out their boats, 
and row away to where the whale was seen. The har- 
pooner, who is to strike the fish, stands at the prow of 
the boat, with a harpoon or javelin in his hand, five or 
six feet long, pointed with steel like the barb d* an ar- 
row, of a triangular shapes As this person^s place is that 
of the greatest dexterity, so also is it of the greatest 
danger: the whale sometimes overturns the boat with a 
blow of its tail, and sometimes drives against it with fu- 
ry. In general, however, the animal seems to sleep on 
the surface of the water: while tiie boat is approaching, 
the harpooner stands aloft, and with his harpoon tied to 
a cord of several hundred fathoms length, darts it into 
the animal and then rows as fiust as possible away. It 
is some time before the whale seems to feel the blow; 
the instrument has usually pierced no deeper than the 
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fat, and that being insensible, the animal continues for a 
while motionless; but soon roused from ks seeming le- 
thargy, as the shaft continues to piewe deeper and 
deeper into the muscular flesh, it flies ofi" with amazing 
rtpidity. In the mean time, the harpoon sticks in its 
side; while the rope which is coiled up in the boat, and 
runs upon a swivel, lengthens as the whale recedes, but 
still shows the part of the deep to which it has retreat- 
ed. The cord is coiled up with great care; for such is 
the rapidity with which it runs off, that if it was but in 
the least checked, as it yields with the animal's retreat, 
it would infallibly overset the boat, and the crew would 
go to the bottom. It sometimes happens, also, that the 
rapidity with which it runs over the swivel at the edge 
of the boat, heats it, and it would infallibly take fire, 
did not a man stand continually with a wet mop in his 
hand to cool the swivel as the cord runs. The whale 
having dived to a considerahle depth, remains at the 
bottom, sometimes for near half an hour, with the har- 
poon in its body, an4 then rises to take breath, expect- 
ing the danger over; but the instant it appears, they are 
all vnth their boats ready to receive it and fling their 
harpoons into its body: the animal again dives and again 
rises, while they repeat their blows. The ship follows 
in fiUl sail, likie all the rest, never losing sight of the 
bMts, and ready to lend them assistance; the whole 
ocean seems dyed in blood. Thus they renew their at- 
tack, till the whale begins to be quite enfeebled and 
spent, when they plunge their longer spears into vari- 
ous parts of its body, and the enormous animal expires. 
When it is dead, to prevent it from sinking, they tie it 
with a strong iron chain to the boat and either cut it up 
in pieces, and carry it home in that manner, or extract 
the oil from the blubber on ship-board. 

Such is the manner in which these fish were taken 
in the beginning; but succeeding arts have improved the 
method, and the harpoon is now thrown by, a machine 
being used which inflicts a deeper wound and strikes 
the animal with much greater cetainty. There are bet- 
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tef methods for extracting the oil, and more proper 
machines for 4;utting the animal up, than were used in 
the early fisheries. But as an account of this beloi^ 
to the history of art and not of nature, we must be eoa- 
tented with observing, that several parts of this animal 
and all but the intestines and bones, are turned to very 
good account; not only the oil, but the greaves from 
which it is separated. The barbs also were an article 
of great profit; but have sunk in their price since wo- 
men no longer use them to swell out their petticoate 
with whalebone. The flesh of diis animal is also a dainty 
to some nations, and even the French seamen are now 
and then found to dress and use it as their ordinary diet 
at sea. It is said by the English and Dutch sailors to be 
hard and ill-tasted, but the French assert the contrary; 
and the savages of Greenland, as well as those near the 
south pole, are fond of it to distraction. They eat the 
flesh and drink the oil, which is a first rate delicacy. 
The finding a dead whale is an adventure considered 
among the fortunate circumstances of their wretched 
lives. They make their abode beside it; and seldom 
remove till they have left nothing but the bones. 

Jacobson, whom we quoted before in the History of 
Birds, where he describes his countrymen of the island 
of Feroe as living a part of the year upon salted gulb, 
tells us also, that they are very fond of salted whale's 
flesh. The fat of the head they season with bay salt, 
and then hang it up to dry in the chimney. He thinks 
it tastes as well as fat bacon; and the lean, which they 
boil, is in his opinion, not inferior to beef. — I fancy 
poor Jacobson would make but an indifferent taster at 
one of our city feasts! 
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CHAPTER IV. 

OftheJSTarwhaL 

Fkoii whales that entirely want teeth, we come to 
such as have them in the upper jaw only; and in this 
class there is found but one, the Narwhal, or Sea-Uni- 
corn. This fish is not so large as the whale, not being 
above sixty feet long. Its body is sleilderer than that 
of the whale, and its fat not in so great abundance. 
But this great animal is sufficiently distinguished from 
alt others of the deep by its tooth or teeth, which stand 
pointing directly forward from the upper jaw, and are 
from nine to fourteen feet long. In all the variety of 
weapons with which nature has armed her various tribes, 
there is not one so large or so formidable as this. This 
terrible weapon is generally found single, and some are 
of opinion that the animal is furnished but with one by 
nature; but there is at present the skull of a narwhal at 
the stadthouse at Amsterdam with two teeth, which 
plainly proves that in some animals at least this instru- 
meat is double. It is even a doubt, whether it may not 
be so in all, and that the narwhal's wanting a tooth is 
only an accident which it has met with in the encoun- 
territ is obliged daily to be engaged in. Yet it must 
l>e owned of those that are taken only with one tooth, 
that there seems no socket, nor no remains of any 
odier upon the opposite side of the jaw, but all is plain 
and even. However this be, the tooth, or as some are 
pleased to call it, the horn of the narwhal, is the most 
terrible of all natural instruments of destruction. It is 
as straight as an arrow, about the thickness of the small 
of a man's leg, wreatlied in the manner we sometimes 
see twisted bars of iron; it tapers to a sharp point; and 
is whiter, heavier, and harder than ivory. It is gene- 
rally seen to spring from the left side of the head direct- 
ly forward in a straight line with the body; and its root 
enters into the socket above a foot and a-half. In a skull 
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to be seen at Hamburgh there are two teeth, which are 
each above seven feet long, and are eight inches in cir- 
cumference. When the animal possessed of these for- 
midable weapons is urged to employ them, it drives di- 
rectly forward against the enemy with its teeth, that like 
protended spears, pierce whatever stands before them. 
The extreme length of these instruments have induced 
some to consider them rather as horns than teeth, but 
they in every respect resemble the tusks of the boar and 
the elephant. They grow, as in them, from sockets in 
the upper jaw; they have the solidity of the hardest 
bone, and far surpass ivory in all its qualities. The 
same error has led others to suppose, that as among 
quadrupeds the female was often found without horns, 
so these instruments of defence were only to be found 
in the male; but this has been mbre than once refuted 
by actual experience; both sexes are found armed in- 
this manner: the horn is sometimes found writhed and- 
sometimes smooth, sometimes a little bent and sometimes^ 
straight, but always strong, deeply fixed, and sharply, 
pointed. 

Yet notwithstanding all these appointments for com- 
bat, these long and pointed tusks, amazing strength, and 
unmatchable celerity, the narwhal is one of the most 
harmless and peaceable inhabitants of the ocean. It is 
seen constantly and inoffensively sporting among the- 
other great monsters of the deep, no way attempting to 
injure them, but pleased in their company. The Green- 
landers call the narwhal the forerunner of the whale; . 
for wherever it is seen the whale is shortly after sure • 
to follow. This may arise as well from the natural pas- 
sion for society in these animals, as from both living 
upon the same food, which are the insects described ia 
the preceding chapter. These powerful fishes make 
war upon no other living creature; and though furnish- 
ed with instruments to spread general destruction, are 
as innocent and as peaceful as a drove of oxen. Nay, 
so regardless are they of their own weapons, and so ut- 
terly unmindful to kciep them in repair for engagement, . 
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that they arc ooa^iantly seen covered over with weeds, 
slough, and all the filth of the sea; they s^m rather 
/Considered as an impediment than .a defence. 

The manners and appetites both of the narwhal and 
the great whale are entirely similar; they both alike 
want teeth for chewing, and are obliged to live upon 
insects; they both are peaceable and harmlei^, and al- 
ways rather fly than seek the combat. The narwhal, 
however, has a much narrower gape than the great 
whale, and therefore does not want the use of barbs to 
keep in its food when once sucked into the mouth. It 
is also much swifter, and would never be taken by the 
fishermen but for those very tusks, which at first ap- 
pear to be its principal defence. These animals, as was 
said, being fond of living together, are always seen in 
herds of several at a time; and whenever they are at- 
tacked, they crowd together in such a manner that they 
^e mutually embarf assed by their tusks. By these they 
are oftenJocked together, and are prevented from sink- 
ing to. the bottom. It seldom happens, therefore, but 
the fishermen make sure of one pr two of the hindmost, 
which very well reward their trouble. 

It is from the extraordinary cirtjumstance of the teetli, 
therefore, that this fish demands a distinct history; and 
such has been the curiosity of mankind, and their de- 
sire to procure them,, that a century ago they were con- 
sidered as the greatest rarity in the world. At that 
time the art of catching whales was not known, and 
mankind saw few, except such as were 'stranded on the 
coasts by accident. The tooth of the narwhal, there- 
£6re> was ascribed to a very different s^imal from that 
which really bore it. Among other fossil substances 
they were sometimes, dug up; and the narwhal being 
utterly unknown, naturalists soon found a terrestrial 
owner. > They were tliought to be the horns of uni- 
corns, an animal described, by Pliny as resembling a 
horse, and with one straight horn darting forward from 
the middle of its forehead. These teeth were therefore 
con^ered as a strong testimony in ftivour of that his- 
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torian^s reraeity^ and were diowo among tke most pre^ 
cioQS remains <Kf antiquity. Even for some time iket 
the narwhal was known^ the deceit was eontinued^ 9$ 
those who were possessed of a tooth sM it to great 
advantage. But at present they are too well known to 
deceive any^ and are cmly sh(mn for what dicy really 
are; thek* curiosity incr^using in proportion to tbmr 
weight and dieir size. 



CHAPTER V. 

Of the Cachaloty and its Varieties. 

The Cachalot; which has generally gone under the 
name of the Spermaceti Whale, till Mr. Pennant very 
properly made the distinction by borrowing its name 
from the French, has severail teeth in the under jaw, 
but none in the upper. As there are no less than seven 
distinctions among whales, so also there are the same 
number of distinctions in the tribe we are describing. 
The cachalot with two*fins and a black backj the cacha- 
lot with two fins and a whitish back: that with a spout 
in the neck; that with a spout in tlie snout; that widi 
three fins and sharp pointed teeth; that with three fins 
and sharp edged teeth; and lastly, the cachalot with 
three fins and flattdl teeth. 

This tribe is not of such enormous sise as the whale, 
properly so called, not being above sixty feet long, and 
sixteen feet high. In consequence of their being more 
slender, they are much more active than die common 
whale; they remain a longer tin^e at the bottom, and 
afibrd a smaller quantity of oil. As in the common 
whale the head was seen to make a third part of its 
bulk, so in this species the head is so large as to make 
one-half of the whole. The tongue of this animal is 
small, but the throat is very formidable, and with very 
great ease it eould swallow an ox* In the stomach of 
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the idiale fleai«eely any thing 18 to be founds but in that 
of the cachalot there are loads of fish of different kinds; 
some whole^ some half digested^ some small, and others 
mgfat or nin^ feet long. The cachalot is therefore as 
destructiye among lesser fishes as the whale is harmless, 
and can at one gulp shallow a shoal of fishes down its 
^lormoos gullet. Linnaeus tells us that this Mi pur* 
mes and terrifies the dolphins and porpoises so much 
as often to drive them on shore. 

But how formidable soever this fish may be to its fel- 
lows of the deep/ it is by for the most valuable^and the 
most sou^t after by man, as it contains two very pre- 
dous drugs, spermaceti and ambergris. The use of 
Uiese, either for the purposes of luxury or medicine, 
1% so universal, that the capture of this animal, that 
alone supplies them, turns out to very great advantage, 
pi^ticulariy since the art has been found out of con- 
verting all the oil of this animal, as well as the brain, 
into that substance called spermaceti. 

This substance, as it is naturally formed, is found in 
the head of the animal, and is no other than the brain. 
The outward skin of the head being taken off, a cover- 
ing of fat offers about three inches thick; and under 
that, instead of a bony skull, the animal has only an- 
other thick skin, that serves for a covering and defence 
of the brain. The first cavity or chamber of the 
brain, is filled with thtt spermaceti which is supposed 
of the greatest purity and highest value. From this 
cavity there is generally drdwn about seven barrels of 
the clearest spermaceti, that thrown upon water co- 
agulates like cheese. Below this there is another cham- 
ber just over the gullet, which is about seven feet high; 
and this also contains the drug, but of less value. It 
is distributed in this cavity like honey in a hive, in 
smdl ceHs, separated from each other % a membrane 
like the inner skin of m egg. In proportion as the 
oily substance is drawn away from this part, it fills 
anew from every part of the body? and from this is 
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generally obtained about uioe barrels of oil. Besides 
diis^ the spinal marrow^ which is about as thick as. a 
man's thigh^ and reaches all along the back-bone to the 
tail, where it is not thicker than one's finger, afford no 
inconsiderable quantity. 

This substance, wjiich is used in the composition of 
many medicines rather to give them consistence . than 
efficacy, was at first sold at a very high price, both froan 
the many virtues ascribed to it, and the small quantity that 
the cachalot was capable of supplying: at present the 
price is greatly fallen; first, because its efficacy in medi- 
cine is found to be very small; and again, because the 
whole oil of the fish is very eaaly convertible into 
spermaceti. This is performed by boiling it with a ley 
of potash, and hardening it in the manner of.iKmp. 
Candles are now made of it, which are substituted for 
wax, and sold much cheaper; so that we need not fear 
having our spermaceti adulterated in the manner. scmie 
medical books caution us to. beware of, for they care- 
fully guard us against having our spermaceti adulterated 
with virgin wax. 

As to the ambergris, which is sometimes found in this 
whale, it was long considered as a substance found fioat* 
ing on the surface of the sea; but time that reveals the 
secrets of the mercenary, has discovered that it chiefly 
belongs to this animal. The name which hs^s been im* 
properly given to the former substance, seems more 
justly to belong to this, for the ambergris is found in the 
place where the seminal viessels are usually situated in 
other animals. It is found in a bag of three or .four feet 
long, in round lumps, from one to twenty pounds wi&igfal^ 
floating in a fluid rather thinner than oil, and of a yel- 
lowish colour. There are never seen more than four at 
a time in one of these bags; and that which weighed 
twenty pounds, and which was the largest ever seen, 
was found single. These balls of ambergris are not 
found in all fishes of this kind, but chiefly in the oldest 
and strongest. The uses of this medicine for the pur- 
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poses of luxury and as a perftime are well known, thou^ 
upon some subjects ignorance is preferable to informa- 
tion.* 



CHAPTER VI. 

Of the Dolphin J the Grampus^ and the Porpoise^ with 
their Varieties. 

All these fish have teeth, both in the upper and the 
lower jaw, and are much less than the whale. The 
Grampus, which is the' largest, never exceeds twenty 
feet. It may also be distinguished by the flatness of its 
head, which resembles a boat turned upside down. The 
Porpoise resembles the grampus in most things except 
the snout, which is not above eight feet long; its snout 
alsa more resembles that of a hog. The .t)olphin has a 
strong resemblance to the porpoise, except that its snout 
is.longer and more pointed. They have all fins on the 
back; they all have heads very large, like the rest of 
the whale kind; and resemble each other in their appe- 
tites, their manners, and conformations, being equally 
voracious, active, and roving. 

The great agility of these animals prevents their of- 
ten being taken. They seldom remain a moment above 
water: sometimes, indeed, their tpo eager pursuits ex- 
pose them to danger; and a shoal of herrings often al- 
lures them out of their depth. In such a case, the hun- 
gry animal contirues to flounder in the shallows till 
knocked on the head, or till the returning tide seasona- 

[^ As ambergris has not been found in any whales but such 
as are dead or sick, its production is generauy supposed tp be 
o^ng to disease, though some have a little too peremptorily af- 
firmed it to be the cause of the morbid affection. No large piece 
having ever been found without a greater or less quantity of the 
beaks of the sepia octopodia (the common food of the spermaceti 
whale) interspersed throughout its substance; there can be little 
doubt of its originating in the intestines of the whale.—- Ure's 
Diciimary of CnemiMry.'^AMB^iiGiBiis.'] 
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biy comes to its reli^. But all this tribe> ud the dot'* 
phin in particular^ are not less swift than destraclite. 
No fish could escape them but from the awkward pori^ 
tion of the mouthy which is placed in a manner under 
the head: yet even with these disadvantages^ their de- 
predations are so great that they have been justly styled 
the plunderers of the deep. 

What could induce the ancients to a predilectioii in 
favour of these animals^ particolariy the dolphin, it is 
not easy to account for. Historians and philosophers 
seem to have contended who should invent the greatest 
number of fables concerning them. The dolphin was 
celebrated in the earliest times' for its fondness to the 
human race, and was distinguished by the epithets of 
the boy-Iovingy and philanthropist. Scarcely an acci- 
dent could happen at sea, but the dolphin offered him- 
self to convey the unfortunate to shore. The musician 
flung into the sea by pirates, the boy taking an airing 
into the midst of the sea, and returning again in safety, 
were obliged to the dolphin for its services. It is not 
easy I say, to assign a cause why the ancients should 
thus have invented so many fables in their favour. The 
figure of these animals is far from prejudicing us in their 
interest; their extreme rapacity tends still less to endear 
them: I know nothing that can reconcile them to roan, 
and excite his prejudices, except that when taken they 
sometimes have a plaintive moan, with which they con- 
tinue to express their pain till they expire. This, at 
first, thight have excited human pity, and that might 
have produced affection. At present these fishes are 
regarded even by the vulgar in a very different Kght: 
their appearance is far from being esteemed a favoura- 
ble omen by the seamen; and from their boundings, 
springs, and frolics in the water, experience has taught 
the mariners to prepare for a storm. 

But it is not to one circumstance only that the an- 
cients have confined their fabulous reports concern- 
ing these animals; as from their leaps out of their ele^ 
ment they assume a temporary curvature, which is by 
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no means their natural figure in the water^ the old pain- 
ters and sculptors have universally dralvn them wrong. 
A dolphin is scarcely ever exhibited by the ancients in 
a straight shape, but curved, in the position which they 
sometimes appear in when exerting their force; and the 
poets too have adopted the geteral error. Even Pliny, 
the best naturalist, has asserted, that they instantly die 
when taken out of the water; but Rondelet, on the con- 
trary, assures us, that he has seen a dolphin carried 
alive from Montpelier to Lyons. 

The moderns have more just notions of these animals, 
and have got over the many fables, which every day^s 
experience contradicts. Indeed their numbers are so 
great, and, though shy, they are so often taken, that 
such peculiarities, if they were possessed of any, would 
have been long since ascertained. They are found, the 
porpoise especially, in such vast numbers, in all parts 
of the sea that surrounds this kingdom, that they are 
sometimes noxious to seamen, when they sail in small 
vessels. In some places they almost darken the water 
as they rise to take breath, and particularly before bad 
weather, are much agitated, swimming against the wind, 
and tumbling about with unusual violence. 

Whether these motions be the gambols of pleasure, 
or the agitations of terror, is not well known. It is 
most probable that they dread those seasons of turbu- 
lence, when the lesser fishes shrink to the bottom, and 
their prey no longer offers in sufficient abundance. In 
times of fairer weather, they are seen herding together, 
and pursuing shoals of various fish with great impetuosi- 
ty. Their method of hunting their game, if it may be 
so called, is to follow in a pack, and thus give each other 
mutual assistance. At that season, when the mackerel, 
the herring, the salmon, and other fish of passage, begin 
to make their appearance, the cetaceous tribes are seen 
fierce in the pursuit; urging their prey from one creek 
or bay to another, deterring them from the shallows, 
driving them towards each other's ambush, and using a 
greater variety of arts than hounds are seen to exert in 
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{Hiiwing the hare. However^ the porpoise not only 
seeks for prey near the surface^ but often descends to 
the bottom in search of sand*eels and sea-worms^ which 
it rooM out of the sand with its nose, in the manner 
hogs harrow up the fields for food. For this purpose^ 
the nose projects a little, is shorter and stronger than 
tiiat of the dolphin; and the neck is furnished with very 
strong muscles, which enable it the readier to turn up 
the sand. 

But it sometimes happens, that the impetuosity, or 
the hunger of these animals, in their usual pursuits^ 
urges them beyond the limits of safety. The fishermen^ 
who extend their long nets for pilchards on the coast of 
Cornwall, have sometimes an unwelcome capture in one 
of these. Their feeble nets, which are calculated only 
for taking smaller prey, suffer an universal laceration 
from the efforts of this strong animal to escape; and if 
it be not knocked on the head, before it has had time 
to flounder, the nets are destroyed, and the fishery in- 
terrupted. There is nothing, therefore, they so much 
dread as the entangling a porpoise; and they do every 
thing to intimidate the animal from approaching. 

Indeed, these creatures are so violent in the pursuit 
of their prey, that they sometimes follow a shoal of small 
fishes up a fresh-water river, from whence they find no 
small difficulty to return. We have often seen them 
taken in the Thames at London, both above the bridges 
and below them. It is curious enough to observe with 
what activity they avoid their pursuers, and what little 
time they require to fetch breath above the water. The 
manner of killing them is for four or five boats to spread 
over the part of the river in which they are seen, and 
with fire-arms to shoot at them the instant they rise 
above the water. The fish being thus for some time 
kept in agitation, requires to come to the surface at 
quicker intervals, and thus affords the marksmen more 
frequent opportunities. 

When the porpoise is taken it becomes no inconsid- 
erable capture, as it yields a very large quantity of cmU 
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and the lean of some, particularly if the animal be young, 
is said to be as wel> tasted as veal. The inhabitants of 
Norway prepare, from the eggs found in the body of 
this fish, a kind of caviar^ which is said to be very deli* 
cate sauce, or good when even eaten with bread. There 
is a fishery for porpoise along the Western Isles of Scot- 
land during the summer season, when they abound on 
that shore; and this branch of industry turns to good ad- 
vantage. 

As for the rest, we are told that these animals go with 
young ten months; that, like the whale, they seldom 
bring forth above one at a time, and that in the midst 
of summer; that they live to a considerable age, though 
some say not above twenty -five or thirty years; and they 
sleep with the snout above water.- They seem to pos- 
sess, in a degree proportioned to their bulk, the man- 
ners of whales; and the history of one species of cetace- 
ous animals will, in a great measure, serve for all the 
rest. 
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We observed in a former ehapCer^ that spisous fiihes 
have not vt at least appear not to have^ externally^ mty 
instruments of generation. It is very different with 
those of the cartilaginous kind^ for the male always h» 
these instruments double. The fish of this tribe are 
not unfrequently seen to copalate; and their manner is 
belly to belly, such as nay naturally be expected from 
animals whose parts of generation are placed forward. 
They in general choose coiAer seasons and situations tlntn 
other fish for propagating their kind^ andmany of them 
bring forth in the nddst of winter. 

The same duplicity of character which marks their 
general conformation, obtains also with regard to their 
manner of bringing forth. Some bring forth their 
young alive; and some bring forth eggs, which are after* 
wards brought to maturity. Ip all, however, the man- 
ner of gestation is nearly the same; for upon dissection 
it is ever found, that the young, while in the body, con- 
tinue in the egg till a very Htde time before they are 
excluded: these eggs they may properly be said to hatch 
within their body; and as soon as diek* young quit 
the shell, they begin to quit the womb also. Unlike to 
quadrupeds, or the cetaceous tribes, that quit the eg^ 
state a few days after their first conception, and continue 
in the womb several months after these continue in the 
body of the female in their egg state for weeks together; 
and the eggs are found linked together by a membrane^ 
from which, when the foBtus gets free, it continues but 
a very short time till it delivers itself from its confine- 
ment in the womb. The eggs themselves consist of a 
white and a yolk, and have a substance, instead of shell, 
that aptly may be compared to softened horn. These, 
as I observed, are sometimes hatch«i in the womb, as in 
the shark and ray kinds; and they are sometimes exclud- 
ed, as in the sturgeon, before the animal comes to its 
time of disengaging. Thus we see that there seems 
very little difference between the viviparous and the ovi' 
parous kinds, in this class of fishes; the one hatch their 
eggs in the womb, and the young continue no long timo 
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tihere; the odiers exclude their eggs before hatebingy 
and leave it to time andaocident to bring their young to 
maturity. 

SuG^ are the peculiar marka of thecartili^nous claia 
of fishes, of which there are many kinds. To give a 
distinct description of every fish is as little my inten- 
tion, as perhaps it is the wish of the reader: but the 
peculiarities of each kind deserve notice, and the most 
striking of these it would be unpardonable to omit. 

Cartilaginous fish may be divuied first into those of the 
shark kind with a body growing less towards the tail, a 
rough ski% with the mouth placed far beneath the end 
of the nose, five apertures on the sides of the neck for 
breathii^, and the upper part of the tail longer than 
the lower. This class chiefly comprehends the Great 
White Shark, the Balance Fish, the Hound Fish, the 
Monk Fish, the Dog Fish, the Basking Shark, the 
Zyg»na, the Tope, the Cat Fish, the Blue Sharks 
the Sea Fox, the Smooth Hound Fish, aud the Por^ 
beagle. These are all of the same nature, and diffbr 
more in size than in figure or conformation. 

The next division is that of the flat* fish; and these, 
tbdr br(md, flat, thin shape, is sufficiently capable of 
distinguishing from all others of their kind. They may 
be easily distinguished also from spinous flat fish, by the 
holes through which they breathe, which are uncovered 
by a bone, and which, in this kind, are five on each side. 
In this tribe we may place the Torpedo, the Skate, 
the Sharpe-nosed Ray, the Rough Ray, the Thornback, 
and the Fire-Flare. 

The third division is that of the slender snakes-shaped 
kind; such as the Lamprey, the Pride, and the Pipe 
Fish. 

The fourth division is of the Sturgeon and its varie- 
ty, the Isinglass Fish. 

The last division may comprise fish of different 
figures and natures, that do not rank under the former 
divisions. These are the Sun Fish, the Tetrodon, the 
Lump Fisb^ the Sea Snail, the Chimera, and the Fish- 
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ing Frog. Each of these has somewhat peculiar in its 
powers or its form that deserves to be remarked. The 
description of the figures of these at least may compen- 
sate for our general ignorance of the rest of their history. 



CHAPTER 11. 

Of Cartilaginom Fishes of the Shark Kind. 

Of all the inhabitants of the deep, those of the shark 
kind are the fiercest and the most voracious. The small- 
est of this tribe is not less dreaded by greater fish, than 
many that to appearance seem more powerful; nor do 
aiiy of them seem fearful of attacking animals far above 
their size, But the Great White Shark, which is the 
largest of the kind, joins to the most amazing rapidity 
the strongest appetites for mischief: as he approaches 
nearly in size to the whale, he far surpasses him in 
strength and celerity, in the formidable arrangement of 
his teeth, and his insatiable desire of plunder. 

The white shark is sometimes seen to rank even among 
whales for magnitude; and is found from twenty to thir- 
ty feet long. Some assert that they have seen them of 
four thousand pound weight; and we are told particu- 
larly of one, that had a human corps in its belly. The 
head is larger and somewhat flatted; the snout long, and 
the eyes large. The mouth is enormously wide, as is 
the throat, and capable of swallowing a man with great 
ease. But its furniture of teeth is still more terrible: 
of these there are six rows,* extremely hard, sharp-point- 
ed, and of a wedge-like figure. It is asserted that there 
are seventy-two in each jaw, which make one hundred 
and forty-four in the whole; yet others think that their 
number is uncertain, and that in proportion as the ani- 
mal grows older, these terrible instruments of destruc- 
tion are found to increase. With these the jaws both 
above and below appear planted all over; but the ani- 
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mal has a power of erecting or depressi&g them at plea- 
sure. When the shark is at rest, they lie quite flat in 
his mouth; but when he prepares to seize his prey, he 
erects all this dreadful apparatus, by the help of a set of 
muscles that join them to the jaw; and the animal he 
seizes dies pierced with a hundred wounds in a moment. 

Nor is this fish less terrible to behold as to the rast of 
bis form: his fins are larger in proportion, he is fur- 
nished with great goggle eyes, that he turns with ease 
on every side, so as to see his prey behind him as well 
as before; and his whole aspect is marked with a cha- 
racter of malignity: his skin also is rough, hard, and 
prickly^ being that substance which covers instrument 
cases, called shagreen. 

As the shark is thus formidable in hie appearance, so 
is he also dreadful from his courage and activity. No 
iisb can swim so fast as he; none so constantly employed 
in swimming; he outstrips the swiftest ships,, plays 
round them, darts out before them, returns, seems to 
gaze at the passengers, and all the While does not seem 
to exhibit the smallest symptoms of an effort to proceed. 
Such amazing powers, with such great appetites for de- 
struction, would quickly unpeople even the ocean, but 
providentially the shark^s upper jaw projects so far 
above the lower, that he is obliged to turn on one side 
(not on bis back, as is generally supposed) to seize his 
prey. As this takes some small time to perform, the 
animal pursued, seizes that opportunity to make its es- 
cape. 

Still, however, the depredations he commits are fre- 
quent and formidable. The shark is the dread of sail- 
> ors in all hot climates, where, like a greedy robber, he 
attends the ships, in expectation of what may drop over- 
board. A man who unfortunately falls into the sea at 
such a time, is sure to perish without mercy. A sailor 
that was bathing in the Mediterranean, near Antibes, 
in the year 1744, while he was swinmiing about fifty 
yards from the ship, perceived a monstrous fish making 
towiyrds him and surveying him on every, side, u$ fish 

VOL. IV. — Y 



Digitized by 



Google 



170 mSTOBT OF 

are ^ten seen to look round a bait. The poor mi^^ 
struck witli terror at its approach^ cried out to his com- 
panions in the vessd to take him on board. They ac- 
cordingly threw him a rope With the utmost expedition, 
and were drawing him up the ship's side^ when the shark 
darted itfter him from the deep, and snapped off his leg. 

Mr. Pennant tells us, that the master of a Guinea ship, 
finding a rage for suicide prevail among his slaves, from 
a notion the unhappy creatures had that after death they 
should be restored again to their families, friends, and 
country; to convince them at least that some disgrace 
shcmld attend them here, he ordered one of their dead 
bodies to be tied by the heels to a rope, and so let down 
into the sea; and though it was drawn up again with 
great swiftness, yet, in that short space, the sharks had 
bit off all but the feet. Whether this story is prior to an 
acscident of the same kind, which happened at Belfast, 
in Ireland, about twenty years ago, I will not take upon 
me to determine; but certain it is, there are some cir- 
cumstances alike in both, though more terrible in that I 
am going to relate. A Guinea captain was by stress of 
weather driven into the harbour of Belfast, with a lading 
of very sickly slaves, who in the nudiner above mention- 
ed, took every opportunity to throw themselves overboard, 
when brought up upon the deck, as is usual, for the bene- 
fit of the fresh air. The captain perceiving, among 
others, a woman slave attempting to drown herself, 
pitched upon her as a proper example to the rest; as 
he supposed that they did not know the terrors attend- 
ing death, he ordered the woman to be tied widi a rope 
under the arm^pits, and so let down into the water. 
When the poor creature was thus plunged in, and about 
halfway down, she was heard to give a terrible shriek, 
which at first was ascribed to her fears of drowning; 
but soon after, the water appearing red all roimd her, 
she was drawn up, and it was found that a shark, which 
had followed the ship, bad bit her off from the nAddle. 

Such is the frightful rapacity of this animal^ nothing 
that has life is r^ected. But it seems to have a peott^ 
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liar enmity to man: wben cmee it has tasted human fleshy 
it never desists from haunting those places wh^re it ^^r 
pectsa return of its prey. 

It is even asserted, that along the coasts of Africa, 
where these animals are found in great abundance, num- 
bers of the Negroes who are obliged to frequent the 
waters are seized and devoured by them every year. 
The people of these coasts are firmly of opinion that the 
shark loves the black man!s flesh in preference to the 
white; and that when men of different eolours are in the 
water, together, it always makes choice of the former. 

However this be, men of all colours are equally afraid 
of this animal, and have contrived different methods to 
destroy him. In general they derive their success from 
the shark's own rapacity. The usual method of our 
sailors to take him is by baiting a great hook with a 
jHece of beef or pork, which is thrown out into the sea 
by a strong cord, strengthened near the hook with an 
iron chain. Without this precaution^ th^ shark would 
quickly Mte the cord in two, and thus set himself free. 
If is no unpleasant amusement to observe this voracious 
imimal coming up to survey the bait, particularly when 
not pressed by hunger. He approaches it, examines it, 
swims round it, seems for a while to neglect it, perhaps 
apprehensive of the cord and the chain: he quits it for 
a little; but his appetite pressing, he returns again, ap- * 
pears preparing to devour it, but quits it once more. 
When the sailors have sufficiently diverted themselves 
with his different evolutions, they then make a pretence^ 
by drawing the rope, as if intending to take the bait 
away: it is then that the glutton's hunger excites him; 
he darts at the bait and swallows it, hook and all. Some- 
times, however^ he does not so entirely gorge the whole, 
but that he once more gets free; yet even then, though 
wounded and bleeding with the hook, he will again pur- 
sue the bait until he is taken. When be finds the hook 
lodged in his maw, his utmost efforts are then excited, 
Vut in vain, to get free: he tries with his teeth to cut 
the chain; he |mUs with all his force to break the line; 
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he almort seems to tarn has stcmach inside out^ to 6isr 
gorge the hook; ia tins manner he continues his formida- 
ble though fruitless effort^ till^ quite tp^it^ he suffers 
his head to be drawn above water^ and the sailors eon- 
fining his tail by a noose^ in this manner draw him oa 
ship iK>ard^ and despatch turn. This is done by beating 
him on the head till he dies; yet even that is not effect- 
ed without difficulty and danger: the enormous creature^ 
terrible even in the agonies of deaths still strugg^ with 
his destroyers: nor is there an animal in the world that 
is harder to be killed. Even when cut in pieees^ the 
muscles still preserve their motio% and vibrate for some 
minutes after being separated from the body. Another 
method of taking him, is by striking a barbed instru- 
ment, called ^fizgig, into his body, as he bruiAies along 
by the side of the ship. As soon as he is taken up> to 
prevent his flouncing, they cut off the tail with an a3i;e^ 
with the utmost expedition. 

This is th£ manner in which Europeans destroy the 
shark; but some ^f the Negroes along the African coast 
take a bolder and more dangerous method to combi^ 
their terrible enemy. Armed with nothing more than 
a knife, the Negro plunges into the water, where he 
sees the shark watching for his prey, and boldly swims 
forward to meet him: though the great animal does not 
come to provoke the a)mbat, he does not avoid it, and 
suffers the man to approach him; but just as be turns 
upon his side to seize the aggressor, the Negro watches 
the opportunity, plunges his knife into the fish's bellyi 
and pursues his blows with such success, that he lays the 
ravenous tyrant dead at the bottom: he soon, howev^ 
returns, fixes the fish's head in a noose, and drags him 
to shore, where he makes a noble feast for the adjaccait 
villages. 

Nor is man the only enemy this fish has to fear; the 
Romora, or Sucking Fish^ is probably a still greatai^ 
and follows the shark every where. This fish hm got 
a power of adhering to whatever it sticks agairast, in tlie 
same manner as a cupping-glass sticks to the human bo- 
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dy. It is by such an apparatus that this animal'sticks 
to the sharks and drains away its moisture. The seamen^ 
however^ are of opinion^ that it is seen to attend on the 
shark for more friendly purposes^ to point him to his 
prey, and to apprize him of his danger. For this rea- 
scm it has been called the shark's Pilot. 

Hie sh^rk so much resembles the whale in size, tlmt 
some have injudiciously ranked it in the class of cetaceous 
firiies; but its real rank is in the place here assigned it 
amcmg those of the cartilaginous kind. It breathes with 
gills and lungs, its bones are grisly, and it brings forth 
several living ydung: Bellonius assures us, that he saw 
«L female sliark produce eleven live young ones at a time- 
But I will not take upon me to vouch for the veracity of 
Rondeletius, who, when talking of the blue shark, says, 
tl»t the female will permit her small brood, when in 
danger, to swim down her mouth, and take shelter in 
her belly. Mr. Pennant, indeed, seems to give credit 
to the story, and thinks that this fish, like the opos- 
sum, may have a place fitted by nature for the recep- 
tion of her young. To his opinion much deference is 
due, and it is sufficient at least to make us suspend our 
dissent, for nothing is so contemptible as that affecta- 
tion of wisdom which some display by universal incre- 
duKty. 

Upon the whole, a shark when living is a very for- 
midable animal, and when dead is of very little value. 
The flesh is hardly digestible by any but the Negroes, 
who are fimd of it to disttraction: the liver affords three 
or four quarts cf oil; some imaginary virtues havie been 
lffict4bed to the brain; and its skin is by great labour 
poHshed into that substance called shagreen. Mr. Pen- 
nant is of opinion that the female is larger than the 
male in all this tribe, which would, if confirmed by ex- 
perience, make a striking agreement between them and 
l»Erds of prey. It were to be wilihed that succeeding his- 
torians would examine into this observation, which is 
offered only as a conjecture. 
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CHAPTER in. 

Of Cartilaginous Flat Fish^ or the Rcy Kind. 

The same rapacity which impels the shark along the 
surface of the water^ actuates the flat fish at the bottom. 
Less active and less formidable^ they creep in security 
along the bottom^ seize every thing that comes in their 
way; neither the hardest shells nor the ^arpest spines 
give protection to the animals that bear them; their in- 
satiable hunger is such that they devour all, and the 
force of their stomach is so great that it easily digests 
them. 

The whole of this kind resemble each other very 
strongly in their figure^ nor. is it easy without experi- 
ence to distinguish one from another. The stranger to 
this dangerous tribe may imagine he is only handling a 
skate, when»he is instantly struck numb by the torpedo; 
he may suppose he has caught a thomback, till he is 
stung by the fire-flare. It will be proper, therefore, af- 
ter describing the general figure of these animals, to 
mark their differences. 

All fish of the ray kind are broad, cartilaginous, 
swimming flat on the water, and having spines on dif- 
ferent parts of their body, or at the tail. They all have 
their eyes and mouth placed quite under the body, with 
apertures for breathing either about or near theni. 
They all have teeth, or a rough bone which answers the 
same purpose. Their bowels are very wide towards 
the mouth, and go on diminishing to the tail. The tail 
is very differently shaped from that of other fishes, and 
at first sight more resembling that of a quadruped^ 
being narrow, and ending either in a bunch or a point. 
But what they are chiefly distinguished by is their 
spines or prickles, which the different species have on 
different parts of their body. Some are armed with 
spines both above and below, others have them on the 
upper part only; some have their spines at the tail; 
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some have three rows of them; and others but one. 
TTiese prickles in some are comparatively soft, and' fee- 
ble, those of others strong and piercing. The smallest 
of these spines are usually inclining towards the tail, 
the larger towards the head. 

It is by the spines that these animals are distinguished 
from each other. The skate has the middle of the back 
rough, and a single row of spines on the taiL The sharp- 
nosed ray has ten spines, that are situated towards the 
middle of the back. The rough ray has its spines spread 
indiscriminately over the whole badk. The thombaek 
has its spines disposed in three rows upon the back. 
The fire-flare has out one spine, but that indeed a ter- 
rible one. This dangerous weapon is placed on the tail, 
about four inches from the body, and is not less than 
five inches long. It is of a flinty hardness, the sides 
thin, sharp pointed, and closely and sharply bearded 
the whole way. The last of this tribe that I shall men- 
tion is the torpedo, and this animal has no spines that 
can wound, but in the place of them it is possessed of 
one of the most potent and extraordinary faculties in 
nature. 

Such are the principal difFercnccs that may enable 
us to distinguish animals, some of which are of very 
great use to mankind, from others that are terrible and 
noxious. With respect to their uses, indeed, as we 
shall soon see, they diflTer much: but the similitude 
among them as to their nature, appetites, and conforma- 
tion, is perfect and entire. They are all as voracious 
as they are plenty, and as dangerous to a stranger as 
useful to him who can distinguish their differences. 

Of all the larger fish of the sea, these are the inost 
numerous;^ and they owe their numbers to their size. 
Except the white shark and cachalot alone, there is no 
other fish that has a swallow large enough to take them 
in; and their spines make them a still more dangerous 
morsel. Yet the size of some is such that even the shark 
himself is unable to devour them: we have seen some 
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of them in £e|^4 wei^ above two hundred pounds 
biit that is nothing to their enormous bulk in other 
parts of the world. Labat tells us of a prodigious ray 
that was speared by the Negroes at Guadaloupe^ which 
was thirteen feet eight inches broad^ and above ten feet 
from the snout to the insertion of the tail. The tail 
itself was in proportion^ for it was not less than fifteen 
feet long; twenty inches broad at its insertion^ and tar 
pering to a point The body was two feet in depth; tl^ 
skin as thick as leather^ and marked with spots; whidh 
spots in all of this kind^ are only glands^ that supply a 
mucus to lubricate and soften the slum This enormons 
fish was utterly unfit to be eaten by the Europeans; but 
the Negroes chose out some of the nicest bits, and care- 
fully salted them up as a most fiivourite provision. 

Yet large as thi^} may seem, it is very pr(^ble that 
we have seen only the smallest of the kind: as they g^ie- 
rally keep at the bottom, the largest of the kind are seldom 
seen; and as they may probably have been growing for 
ages, the extent of their magnitude is unknown* It is 
generally supposed, however, that they are the largest 
inhabitants of the deep; and were we to credit the Nor* 
way BidiiDp, there arc come above a mile over. But 
to suppose an anitnal of such magnitude is absurd; yet 
the overstretching the supposition does not destroy the 
probability that animals of this tribe grow to an enor- 
moiis size. 

The ray generally chooses for its retreat such parts 
of the sea as have a blade muddy bottom: the large ones 
keep at greater deptlis, but the smaller approach the 
shores, and feed upon whatever living aniiufljs they can 
surprise, or whatever putrid substances they meet with. 
As they are ravenous, they easily take the bait, yet 
will not touch it if it be taken up and kept a day or 
two out of water. Almost all fish appear much mom 
delicate with regard to a baited hook than their ordina- 
ry food. They .appear by their manner to perceive the 
1itte> and to dread it; but th^ impulse of their himger is 
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too great for their caution, and even though they per- 
ceive the danger, if thoroughly hungry they devour 
the destruction. 

These fish generate in March and April, at which 
time only they are seen swimming near the surface of 
the water, several of the males pursuing one female. 
They adhere so fast together in coition, that the fisher* 
men frequently draw up both together, though only one 
has been hooked. The females are prolific to an extreme 
degree, there having been no less than three hundred 
eggs taken out of the body of a single ray. These 
eggs are covered with a tough homy substance, which 
they acquire in the womb; for before they descend into 
that, they are attached to the ovary pretty much in the 
same manner as in the body of a pullet. From this ovary, 
^r egg-hag as it is vulgarly called, the fish's eggs drop 
one by one into the womb, and there receive a shell by 
the concretion of the fluids of that organ. When come 
to the proper maturity, they are excluded, hut never 
above one or two at a time, and often at intervals of 
three or four hours. These eggs, or purses, as the fish- 
ermen call them, are usually cast about the beginning of 
May, and they continue casting during the whole sum- 
mer. In October, when their breeding ceases, they are 
exceedingly poor and thin, but in November they be- 
gin to improve, and grow gradually better till May, 
when they are in the highest perfection. 

It is chiefly during the winter season that our fish- 
ermen take them; but the Dutch, who are iridefetigable, 
begin their operations earlier, and fish with better suc- 
cess than we. The method practised by the fishermen 
of Scarborough is thought to be the best among the 
English; and as Mr. Pennant has given a very succinct 
account of it, I will take leave to present it to the 
reader. 

" When they go out to fish, each person is provided 
with three lines; each man^s lines are fairly coiled upon 
a flat oblong piece of wicker work, the hooks being 
baited, and placed very regularly in the centre of the 
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coil. Each line is fbrnished with two hundred and eighty 
^hooks^ at the distance of six feet two inches from each 
other. The hooks are fastened to lines of twisted horse 
hair, twenty-seven inches* in length. 

" When fishing there are always three men in each 
coble; and consequently nine of these lines are fastened 
together and used as one line^ extending in length near 
three miles^ and furnished with above two thouswd five 
hundred hocks. An anchor and a buoy are fixed at the 
first end of the line, and one more at each end of each 
man's lines: in all four anchors and four buoys made of 
leather orcork. The line is always laid across Uie current. 
The tides of flood and ebb continue an equal time upon 
our coast; and when undisturbed by winds^ run each 
way about six hours. They are so rapid that the fish- 
ermen can only shoot and haul their lines at the turn of 
the tide; and therefore the lines always remain upon 
the ground about six hours. The same rapidity of tide 
prevents their using hand-lines; and therefore two of 
the people commonly wrap themselves in the sail, and 
sleep, while the other keeps a strict look-out, for fear of 
being run down by ships, and to observe the weather; 
for storms often rise so suddenly, that it is sometimes 
with extreme difBiculty they escape to the shore, though 
they leave their lines behind them. 

^^ Tire coble is twenty feet six inches long, and five 
feet extreme breadth. It is about one ton burfen, row- 
ed with three pair of oars, and admirably constructed 
for the purpose of encountering a mountainous sea. They 
hoist sail when the wind suits. 

^* The fivt-men-boat is fi>rty feet long, fifteen t»*oad^ 
and twenty-five tons burden. It is so called, though navir 
gated by six men and a boy, because one of the men k 
hired to cook, and does not^share in the profits of the 
other five. AH our able fishermen go in these boats to 
the herring-fishery at Yarmouth, the latter end of Sep- 
tember, and return about the middle of November. The 
boats are then laid up until the beginning of Lent, at 
which time they go off in them to the edge of the Dog- 
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ger, and other jJaces, to fish for turbst, cod^ ling, skate, 
&c. They always take two cobles on board, and when 
they come upon their ground, anchor the boat, throw 
out the cobles, and fish in the same manner as tJiose do 
who go from the shore in a coble; with this d^ifbrence 
only, that here each man is provided with double the 
quantity of lines, and, in^ad of waiting the return of 
the tide in the coble, return to the boat and bait their 
other lines, — ^thus hauling one set, and shooting another, 
every turn of tide. They commonly run into the har- 
bour twice a week, to deliver their fish. The five-men- 
boat is decked at each end, but open in the middle, and 
has two long sails. 

" The best bait for all kinds of fish is fresh herring 
cut in pieces of a proper si^c; and notwithstanding what 
has been sjdd to the contrary, they are taken there at 
any time in the winter, and all the spring, whenever 
the fishermen put down their nets for that purpose: the 
five* men-boats always take some nets for that end. Next 
to herrings are the lesser lampreys, which come all win- 
ter by land-carriage from Tadcaster. The next baits 
in esteem are small haddocks cut in pieces, sand-worms, 
muscles, and limpets; and lastly, when none of these can 
be found, they use bullock's liver. The hooks used 
there are much smaller than those employed at Iceland 
and Newfoundland. Experience has shown that the 
larger fish will take a living small one upon the hook, 
sooner than any bait that can be put on; therefore they 
use sudi as the fish can swallow. The hooks are two 
inches and a-half long in the shank, and near an inch 
wide between the shank and the point. The line is 
made of small cording, and is always tanned before it is 
nsed. All the rays and turbots are extremely delicate 
in their choice of baits; if a piece of herring or haddock 
has been twelve hours out of the sea, and then used as a 
bait, they will not touch it*'' 

Su<^h;is the manner of fishing for those fish thsit usu- 
ally keep near, the bottom on the coasts of England; and 
Duhamel observes^ that the best weather for succeeding 
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U a half ciim> when the waves are just curkd w^ a »• 
lent breeze. 

But this extent of line^ which runs^ as we have seen^ 
three miles along the bottom^ is nothing to wt^t the 
Italians throw out in the Mediteiraaean. Their fishing 
is carried on in a tartan, which is a vessel much larger 
than ours; and they bait a line of no less than twenty 
miles long; with above ten or twelve thousand hooks* 
This line is called the parasinay and the fishing goes by 
that (tf the pielago. This Hne is not regularly drawn 
every six hours^ as with us^ but remains for some time 
in the sea; and it requires the space of twenty-four 
hours to take it up. By this apparatus they take ray8> 
sharks^ and other fish; some of which are above a thou- 
sand pounds weight. When they have caught any of 
this magnitude, ^ey strike them through with an har- 
poon to bring them on board, and kill Uiem as fast as 
they can. 

This method of catching fish is obviously &tiguiag 
and dangerous; but the value of the capture generally 
repays the pains. The skate and the thornhack are 
very good food; luid their size^ which is from ten pounds 
to two hundred wdght, very well rewards the trouble 
€i fishing for them. But it smnetimes happens that the 
lines are visited by very unwelcome intruders, by the 
rough-ray, the fire -flare, or the torpedo. To all these 
the fishermen have the most mortal antipathy, and when 
discovered, shudder at the sight; however, they are 
not always so much upon their gumi, but that th^ 
sometimes feel the different resentments of this angry 
tribe^ and, instead of a prize, find they have cau^t a 
vindictive enemy. When such is the case^ they take 
care to throw them back into the sea with the swiftest 
^pedition. 

The rough-ray inflicts but dight wounds with the 
prickles with which its whole body is furnished. To 
the ign<M*ant it seems harmless, and a pan would at first 
jnght venture to take it in his hand without any w- 
prehension; but he soon finds that there is not a sin^e 
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part of its body that ia not lawed with spiMs; and tiuot 
tha:*e 16 no vmy of seisdag the animal but by the Ikde 
tn at the end of the tai). 

But t^ aninial is harmless when compared to the 
ftre^flare^ which seems to be the dread of even the bold** 
lest and most experienced fishenaen. The weapon with 
which nature has armed this animal^ which grows from 
the tail; and which we described as barbed and fiye 
in^esJongi hath been an ii^itrument of terror to the 
9n6ient fishermen as well as the modem; and Uiey have 
delivered many tremendous fables (^ its astonishing ef' 
feets. Pliny^ ^lian^ and Oppian, have supplied it 
with a venom that affects even the inanimate creation; 
trees tl^ are struck by itinstandy tese their verdure; 
and rocks themselves are iiM^apable of resisting the po- 
tent poison. The enchantress Circe armed her son with 
a spear beaded with the spine of the trygon^ as the 
iMst irresi^ble weapon she could furnish him with; a 
weapon that sow after was to be the death of his own 
father. 

^^ That spears and darts/^ says Mr. Penncmt, " might 
in vwy early times have been headed with this bone in- 
stead of irra^ we. have no doubt The Americans head 
their arrows with the bones of fishes to this day; and 
from their har^bessandsharpness^ they are no contempti- 
ble weapom^. But that this spine is possessed of those 
venemous qualities ascribed to it^ we have every reBmn 
to doubt; though some men of high reputation, and the 
whde body of fishermen, contend for its venemous effect. 
It is, in fact, a weapon of offenee belonging to this ani- 
mal, aad capable, from its barbs, of inflicting a very ter- 
rible wound, attraded with dangerous symptoms; but it 
eannot be pos^ssed of any poison, as the spine has no 
sheath to preserve the supposed venom on its sur&ce, 
and the animal has no gland that separates the noxioi^ 
flmd: besides, all those animals that are furnished with 
envenomed ftngs or i^ngs, seem to have them strongly 
conneeted with their safety and existence; they never 
part with them; there is- an apparatiK of poison pre- 
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pared in 'die body to accompany their exertions; and 
when the fangs or stings are taken away^ the animal lan^ 
guishes and dies. But it is otherwise with the spine of 
the fire-flare: it is fixed to the tail as a quill is into 
the tail of tlte fowl^ wd is annuidly shed in the same 
manner; it may he necessary for the creature's defence, 
but it is no way necessary for its exigence. The wound 
infficted by an animaP« tail has something t^rible in the 
idea, and may from thence akme be supposed to be fatal. 
From hence terror might have added poisoli to the pain, 
and called up imagined dangers: the Negroes univer- 
sally believe that tihe s^g is poisonous, but they never 
die of the wound; for, by opening the fish, and laying 
it to the part injured, it ejects a speedy cure. The 
slightness of the remedy proves the innocence of the 
wound. 

The Torpedo is an animal of this kind, equally fior- 
midable and well known with the former; but the man- 
ner (rf its operating is to this hour a mystery to man- 
kind* The body of this fish is almost circular^ and 
diicker than others of the ray kind; the dtih is soft, 
smooth, and of a yellowish colour, mariced, as all the 
kind, with large annular spots; the eyes very small, the 
tail tapering to a point, and the weight of the fish from 
a-quarter to fifteen pounds. Redi found one twenty- 
four pounds weight. To all outward appearance it is 
furnished with m) extram*dinary powers; it has no mus- 
cles formed for particularly great exertions, no interned 
cmformation perceptibly differing from the rest of its 
kind: yet such is that unaccountable power it possesses, 
that, the instant it is touched, it n^mbs not only the 
hand and arm, but sometimes also the whole body. The 
shock received, by all accounts, most resembles the 
stroke of an electrical nmchine, — imdden, tti^ing, and 
painful. ^^ The instant,^ says KcmjrfCT, " I touched it 
with my hand> I felt a terrible nutnbness in my arm, 
and as far up as the shoulder. Even if one treads upon 
it with the shoe: oH, it affects not only the leg, but the 
whole thigh upwards. Those who touch it with the 
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foot^ are seized with a stronger pdpitation than even 
those Who touch it with the hand. This numbness bears 
no resemblance to that which we feel when a nerve is 
a long time pressed^ and the foot is said to be asleep; it 
rather appears like a sudden vapour^ which passing 
through the pores^ in an instant penetrates to the very 
springs of life, from whence it diflPiises itself over the 
whole body, and gives real pain. The nerves are so 
affected, that the person struck imagines all the bones 
of his body, and particularly those of the limb that re- 
ceived the blow, are driv^|out of joint. All this is 
accompanied with an universal trempr, a sickness of the 
stomach, a general convulsicMi, and a total suspension of 
the fiftculties of the mind. In short/^ continues Kemp- 
fer, ^^ such is the pain, that all the force of our pro- 
mises and authority could not prevail upon a seaman to 
undergo the shock a second time. A Negro, indeed, 
that was standing by, readily undertook to touch the 
torpedo, and was seen to handle it without feeling any 
of its effects. He informed us, that his whole secret 
consisted in keeping in his breath; and we found upon 
trial that this method answered with ourselves. When 
we held in our breath, the torpedo was harmless; but 
when we breathed ever so little, its efficacy took jdace.^^ 
Kempfer has very well described the effects of this 
animal^s shock; but succeeding experience has abun- 
dantly convinced us, that holding in the breath no way 
guards . against its violence. Those, therefore, who, 
depending on that receipt, should play with a torpedo, 
would soon find themselves painfully undeceived: not 
but that this fish may be many times touched with per- 
fect security, for it is not upon every occasion that it 
exerts its pc^ency. Reaumur, who made several trials 
upon this animal, has at least convinced the world that 
it is not necessarily, but by an effort that the torpedo 
numbs the hands of him that touches it. He tried seve- 
ral times, and could easily tell when the fish intended 
the stroke, and when it was about to continue harmless. 
Always before the fish intended the stroke, it flattened 
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the baek^ raised the head and the tail^ and tben^ by a 
violent contraction in the opposite direction^ struck 
with its back against the pressing finger^ and the body^ 
which before was flat> became humped and rounds 
' But we must not infer as he has done, that the whole 
effect of this animaPs exertions arise from the gi^eatness 
of the blow which the fingers receive at the instant 
they are struck. We will, with him, allow that the 
stroke is very powerftil, equal to that of a musket-ball, 
tdnce he will have it so; but it is very well known, that 
a blow, though never so great, on the points of the fin- 
gers, diffuses no numbness over the whole body: such a 
blow mij^t break the endb of the fingers indeed, but 
would hmlly numb theshoulder. Those blows that numb, 
must be applied immediately to some great and lead- 
ing nerve, or to a large surface of the body: a powerfbl 
stroke applied to the points of the fingers will be exces- 
sively painful indeed, but the numbness will not reach 
beyond the fingers themselves. We must, therefore, 
look for another cause producing the powerful effects 
wrought by the torpedo. 

Others have ^ascribed it to a tremulous motion which 
this animal is Vound to possess, somewhat resembling 
that of a horse's skin, when stung by a fly. This ope- 
rating under the touch with an amazing quickness t^ vi- 
bration, they suppose produces the uneasy sensation 
described above — something similar to what we feel 
when we rub plush cloth against the grain. But the 
cause is quite disproportioned to the effect, and so much 
beyond our experience, that this solution is as difficult 
as the wonder we wish to explain. 

The most probable solution seems to be, that the 
shock proceeds from an animal electricity, which this 
fish has some hidden power of storing up, and producing 
on its most urgent occasions. The shocks are entirely 
similar; the duration of the pain is the same: but how 
the animal contrives to renew the charge, how it is pre- 
vented from evaporating it on contiguous objects, how it 
is originally procured^-these are difficulties tihiat time 
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alone can ehieidate. But to know even the effects is 
wisdom. Certain it is^^ that the powers of this animal 
seem to decline with its vigour ; for as its strength 
ceases^ the force of the shock seems to diminish, till at 
last, when the fish is dead, the whole power is destroy- 
ed, and it may be handled or eaten with perfect seen-* 
rity: on the contrary, when immediately taken out of 
the sea, its force is very great, and not only affects the 
hand, but if even touched with a stick, the person finds 
himself sometimes affected. This power, however, is 
not to be eiitended to the degree that some would have 
us believe ; as reaching the fishermen at the end of the 
line, or numbing fishes in the same poud. Godignus, 
in his history of Abyssinia, carries this quality to a most 
ridiculous excess: he tells us of one of these that was 
put into a basket among a number of dead fishes, and 
that the next morning the people, to their utter aston- 
ishment, perceived, that the torpedo had actually 
numbed the dead fishes into life again. 

To conclude, it is generally supposed that the female 
torpedo is much more powerful than the male. Loren- 
zini, who bais made several experiments upon this ani- 
mal, seems convinced that its power wholly resides in 
two thin muscles that cover a part of the back. These 
he calls the trembling fibres; and he asserts that the ani- 
mal may be touched with safety in any other part. It 
is now known also, that there are more fish than this of 
the ray kind, possessed of the numbing quality, which 
has acquired them the name of the torpedo. These are 
described by Atkins and Moore, and found in great 
abundance along the coast of Africa. They are shaped 
like a mackerel, except that the head is much larger:, 
the effects of these seem also to differ in some respects. 
Moore talks of keeping his hand upon the animal, which 
in the ray torpedo, it is actu^illy impossible to do. 
"There was no man in the company/^ says he, "that 
could bear to keep his hand on this animal the twentiedi 
part of a minute, it gave him so great pain; but upon 
taking the hand away, the numbness went off, and all 
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Wis well again. This numbing quality ccmtinucd in this 
torpedo even after it was dead; and the very skin was 
still po^essed of its extraordinary powers till it became 
dry.'^ Condamine informs us of a fish possessed of the 
powers of the torpedo, of a shape very different from 
the former, and every way resembling a lamprey. This 
animal, if touched by the hand, or even with a stick, 
instandy benumbs the hand and arm to the very shoul- 
der; and sometimes the man falls down under the blow. 
These animals, therefore, must affect the nervous sys- 
tem in a different manner from the former, both with 
respect to the manner and the intention; but how this 
effect is wrought, we must be content to dismiss in ob- 
scurity. 



CHAPTER IV. 

Of the Lamprey y and its Affinities. 

There is a species of the Lamprey served up as a 
great delic^acy among the modern Romans, very differ- 
ent from ours. Whether theirs be the M ursBna of the 
ancients I will not pretend to say; but there is nothing 
more certain than that our lamprey is not. The Roman 
lamprey agrees with the ancient fish in being kept in 
ponds/and considered by the luxurious as a very great 
delica(cy. 

The lamprey known among us is differently estimated, 
according to the season in which it is caught, or the place 
where it has been fed. Those that leave the sea to de- 
posit their spawn in fresh waters are the best; those that 
are entirely bred in our rivers, and that have never 
been at sea, are considered as much inferior to the for- 
mer. Those that are taken in the months of March^ 
April, or May, just upon their leaving the sea, are 
reckoned very good, those that are caught after they 
have cast their spawn, are found to be flabby and of lit- 
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tie value. Those caught in several of the rivers of Ire- 
land the people will not venture to touch; those of the 
English Severn are considered as the most delicate of 
all other fish whatever. 

The lamprey much resembles an eel in its general ap- 
pearance^ but is of a lighter colour, and rather a clum- 
sier make. It differs, however, in the mouth, which 
is round) and placed rather obliquely below the end of 
the nose. It more resembles the mouth of a leech than 
an eel; and the animal has a hole on the top of the head 
through which it spouts water, as in the cetaceous kind. 
There are seven holes on each side for respiration; and 
the fins are formed rather by a lengthening out of the 
skin, than any set of bones or spines for that purpose. 
As die mouth is formed resembling that of a leech, so it 
has a property resembling that animal, of sticking close 
to and sucking any body it is applied to. It is extraor- 
dinary the power they have of adhering to stones, which 
they do so firmly as not to be drawn off without some 
difficulty. We are told of one that weighed but three 
pounds, and yet it stuck so firmly to a stone of twelve 
pounds that it remained suspended at its mouth, from 
which it was separated with no small difliculty . This 
amazing power of suction is supposed to arise from the 
animaPs exhausting the air within its body by the hole 
over the nose, while the mouth is closely fixed to the 
object, and permits no air to enter. It would be easy 
to determine the weight this animal is thus able to sus- 
tain, which will be equal to the weight of a column of 
air of equal diameter with the fishes mouth. 

From some peculiarity of formation, this animal swims 
generally with its body as near as possible to the sur- 
face; and it might easily be drowned by being kept by 
force for any time under water. Muraltohas given us 
the anatomy of this animal; but, in a Very minute de- 
scription, makes no mention of lungs. Yet I am very 
apt to suspect, that two red glands, tissued with nerves, 
which he describes as lying towards the back of the 
head, are no other than the lungs of this animal. The 
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absolute necessity it is under of breathing in the air, 
ermvinces me that it must have lungs, though I do not 
know of any anatomist that has described them.^ 

The adhesive quality in the lamprey may be in some 
measure increased by that slimy substance with which its 
body is all over »neared; a substance that serves at once 
to keep it warm in its cold element, and also to keep its 
skin wft and pliant. This mucus is separated by two 
long lymphatic canals, that extend on each side from 
the head to the tail, and that furnish it in great abun- 
dfeince* As to its intestines, it seems to have but one 
great bowel, running from the mouth to the vent, nar- 
row at both ends, and wide* in the middle. 

So simple a conformation seems to imply an equal 
simplicity of appetite. In fact, the lamprey's food is 
either slime and water, or such small water insects as 
are scarcely perceivable. Perhaps its appetite may be 
more active at sea, of which it is properly a native; but 
when it comes up into pur rivers, it is hardly perceiv^ 
to devour any thing. 

Its usual time of leaving the sea, which it is imnually 
seen to do in ordet* to spawn, is about the beginning <rf 
spring; and after a stay of a few months it returns again 
to the sea. Their preparation for spawning is peculiar: 
their manner is to make holes in the gravelly bottom of 
rivers; and on this occasion their sucking power is par- 
ticularly serviceable, for if they meet with a stone of a 
considerable size, they will remove it and throw it out. 
Their young are produced from eggs in the manner of 
flat fish; the female remains near the place where they 
are excluded, and continues with them till they come 
forth. She is sometimes seen with her whole family 
laying about her; and after some time she condocte 
them in triumph back to the ocean. 

But some have not sufBicient strength to retum, sokA 
these continue in the fresh water till they die. Indeed, 
the life of thss fish, according to Rondeletios, who hai^ 
given its history, is but of very short continuance, and 
a single brood is the extent of the female's fertility. M 
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soon as shci has returned after casting her eggs^ she 
seems exhausted and* flabby. She becomes old before 
her time^ and two years is generally the limit of her ex- 
istence. 

However this may be, they are very indifferent eat- 
ing after they have cast their eggs, and particularly at 
the approach of hot weather. The best seascm for them 
is the months of March, April and May; and they are 
usually taken in nets with salmon, and sometimes in bas- 
kets at the bottom of the river. It has been an old 
custom for the city of Gloucester annually to present the 
king with a lamprey- pie; and as the gift is made at 
Christmas^ it is not without great difficulty the corpora- 
tion can procure the proper quantity, though they give 
a guinea a- piece for taking them. 

How much they were valued among the ancients, or 
a fish bearing some resemblance to them, appears from 
dM the classics, that have praised good living, or ridi- 
culed gluttony. One story we are told of this fish, with 
which I will conclude its history. A senator of Rome, 
whose name does not deserve being transmitted to pos- 
terity, was famous for the delicacy of his lampreys. 
Tigelinus, Manucius, and all the celebrated epicures of 
Rome, were loud in his praises: no man's fish had such 
a flavour, were so nicely fed, or so exactly pickled. 
Augustus, hearing so much of this man's entertainments, 
desired to be his guest, and soon found that fame had 
been just to his merits^ — the man had indeed very fine 
lampreys, and of an exquisite flavour. The emperor 
was desirous of knowing the method by which he fed 
his fish to so fine a relish; and the glutton, making 
no secret of his art, informed him, that his way was to 
throw into his ponds such of his slaves as had at any 
time displeased him. Augustus, we are told, was not 
moc^ pleased with his receipt, and instantly ordered all 
his ponds to be filled up. The story would have ended 
better if he had ordered the owner to be flung in also. 
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CHAPTER V. 

The Sturgeon, and its Varieties^ 

The Sturgeon^ with a fiDrm as terrible and a body as 
large as the shark, is yet as harmless as the fish we have 
been just describing; incapable and unwilling to injure 
others, it flies from the smallest fishes, and generally 
falls a victim to its own timidity. 

The sturgeon, in its general form, resembles a fresh- 
water pike. The nose is long, the mouth is situated be- 
neath, being small, and without jaw-bones or teeth. 
But though it is so harmless and ill provided for war, 
the body is formidable enough to appearance. It is 
long, pentagonal, and covered with five rows of large 
bony knobs, one row on the back and two on each side, 
and a number of fins to give it greater expedition. Of 
this fish there are three kinds; the Common Sturgeon^ 
the Caviar Sturgeon, and the Huso or isinglass fish. 
The first has eleven knobs or scales on the back, the 
second has fifteen, and the latter thirteen on the back, 
and forty-three on the tail. These differences seem 
slight to us who only consider the animaPs form, but 
those who consider its uses, find the distinction of con- 
siderable importance. The first is the sturgeon, the 
Kesh of which is sent pickled into all parts of Europe; 
the second is the fish, from the roe of which that noted 
delicacy called caviar is made; and the third, besides 
supplying the caviar, furnishes also the valuable com- 
modity of isinglass.* They all grow to a very great 
size, and some of them have been found above eighteen 
feet long. 

P Willoughbj and others inform us tiiat isinglass is also made 
of the sound of the Belluga; and Newmann, that it is made of the 
Huso Germanorum, and other fish, which are frequently sold in 
the public markets of Vienna. The sounds of cod properly pre- 
pared, afford this substance; and the lakes of America abound 
with fish from which the very finest sort may be obtained^— 
Ure's Dictionary cf CfAcm»«/fy*— isinglass.] 
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There is not a country in Europe but what this fish 
visits at different seasons; it annually ascends the largest 
rivers to spawn, and propagates in an amazing degree. 
The inhabitants along the banks of the Po, the Danube^ 
and the Wolga, make great profit yearly of its incur- 
sions up the stream, and have their nets prepared for 
its reception. The sturgeon also is brought daily to 
the markets of Rome and Venice, and they are known 
to abound in the Mediterranean Sea, Yet those fish 
that keep entirely either in salt or fresh water are but 
comparatively small. When the sturgeon enjoys the 
vicissitude of fresh and salt water, it is then that it 
grows to .an enormous size, so as almost to rival even 
the whale in magnitude. 

Nor are we without frequent visits from this much 
esteemed fish in England. It is often accidentally taken 
in our rivers in salmon nets, and particularly in those 
parts that are not far remote from the sea. The larg- 
est we have heard of caught in Great Britain was a 
fish taken in the Esk, where they are most frequently 
found, which weighed four hundred and sixty pounds. 
An enormous size to those wl-o have only seen our fresh- 
water fishes! 

North America also furnishes the sturgeon; their 
rivers, in May, June and July, supply them in very 
great abundance. At that time they are seen sporting 
in the watery and leaping from its surface several yards 
into the air. When they fall again on their sides, the 
concussion is so violent that the noise is heard, in still 
weather, at some miles distance. 

But of all places where this animal is to be found, it 
appears no where in such numbers as in the lakes of 
Frischehaff and Curischaff, near the city of Pillau. In the 
rivers also that empty themselves into the Euxine Sea this 
fish is caught in great numbers, particularly at the mouth 
of the river Don, In all these places the fishermen regu- 
larly expect their arrival from the sea, and have their 
nets and salt ready prepared for their reception. 

As the sturgeon is a harmless fish, and no way vo- 
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raeious, it is sever eauj^t by a bait in the ordinary 
flianaer of fishiog^ but always in nets. From the de- 
scriptioa given above of its mouth; it is not X6 be sup- 
posed that the sturgeon would swallow any hook capa- 
ble of holding so large a bulk; and so strong a swimmer. 
In foot; it never attempts to seize any of the*finny tribe^ 
but lives by rooting at* the bottom of the sea^ where it 
makes insects and sea-plants its whole subsistence. 
From this quality of floundering at the bottom it has 
received its name^ which comes from the German verb 
$toerenj signifying to wallow in the mud. That it liv^ 
upon no large animals is obvious to all those who cut it 
open; where nothing is found in its stomach but a kind 
of slimy substance; which has induced some to think it 
lives only upon water and air. From hence there is a 
German proverb; which is applied to a man extr^emely 
temperate; when they say; he is as moderate as a stur- 
geon. 

As the sturgeon is so temperate in its appetites; so is 
it also equally timid in its nature. There would be 
scarcely any method of taking it, did not its natural de- 
sire of propagation induce it to incur so great a variety 
of dangers. The smallest fish is alone sufficient to ter- 
rify a shoal of sturgeons; for; being unfurnished with 
any weapon of defence; they are obliged to trust to 
their swiftness and their caution for security. Like all 
animals that do not make war upon others; sturgeons 
live in society among themselves; rather for the pur- 
poses of pleasure, than from any power of mutual pro- 
tection. Gesrier even asserts, that they are delighted 
with sounds of various kinds, and that he has seen them 
shoal together at the notes of a trumpet. 

The usual time, as was said before; for the sturgeoa 
to come up rivers to deposit its ^pawn. is about the be- 
ginning of summer; when^jthe fishermen of all. great riv- 
ers make a regular preparation for its reception. ' At 
Pillau,. particularly, the idiores are formed info districts, 
and allotted to companies of fishermen, some of which 
are rented for about three hundred pounds a-year. 
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The nets in which the sturgeon is caught^ are made of 
small cord, and placed across the mouth of the river; 
but in such a manner that^ whether the tide ebbs or 
flows, the pouch of the net goes with the stream. The 
sturgeon thus caught while in the water, is one of the 
strongest fishes that swims, and often breal^s the net to 
pieces that encloses it; but the instant it is raised with 
its head above water, all its activity ceases; it is then a 
lifeless, spiritless lump, and suffers itself to be tamely 
dragged on shore. It has been found prudent, however, 
to draw it to shpre gently; for, if excited by any un- 
necessary violence, it has been found to break the fish- 
ermen^s legs with a blow of its tail. The most expe- 
rienced fishers, therefore, when they have drawn it to 
the brink, keep the head still elevated, which prevents 
its doing any mischief with the hinder part of the body; 
others, by a noose, fasten the head and the tail together; 
and thus, without immediately despatching it, bring it to 
the market, if there be one near, or keep it till their 
number" is completed for exportation. 

The flesh of this animal pickled, is very well known 
at all the tables of Europe, and is even more prized in 
England than in any of the countries where it is usually 
caught. The fishermen have two different methods of 
preparing it. The one is by cutting it in long pieces 
lengthwise, and having salted them, by hanging them 
up in the sun to dry; the fish thus prepared is sold in 
all the countries of tlie Levant, and supplies the want of 
better provision. The other method, which is usually 
practised in Holland, and along the shores of the BaJtic, 
is to cut the sturgeon crosswise into short pieces, and 
put into small barrels, with a pickle made of salt and 
saumure. This is the sturgeon which is sold in England, 
and of which great quantities caijie from the Nortii, un- 
til we gave encouragement to the importation of it from 
North America. From thence we are very well sup- 
plied; but it is said, not with such good fish as those im- 
ported from the north of Europe. 

A very great trade is also carried on with the roe of 
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the sturgeon, . preserved in a particular noanner, and 
called Caviar: it is made from the roe of all kinds of 
sturgeon, but particularly the second. This is much 
more in request in other countries of Europe than vrtth 
us. To all. these high relished meats, the appetite must 
be formed by degrees; and though formerly even in 
England it was very much in request at the politest ta- 
bles, it is at present sunk entirely into disuse. It is 
still, however, a considerable merchandise among the 
Turks, Greeks, and Venetians. Caviar somewhat re- 
sembles soft soap in consistence; but it is of a brown, 
uniform colour, and is eaten as cheese with bread. The 
manner of making it is this: They take the spaWn from 
the body of the sturgeon— for it is to be observed tiiat 
the sturgeon differs from other cartilaginous fish, in that 
it has spawn like a cod, and not eggs like a ray; — they 
take the spawn, I say, and freeing it from the small 
membranes that connect it together, they wash it with 
vinegar, and afterward spread it to dry upon a tablej 
they then put it into a vessel With salt, breaking the spawft 
with their hands, and not with a pestle; this done, they 
put it into a canvass bag,letting the liquor drain from it; 
lastly, they put it into a tub, with holes in the bottom, 
so that, if there be any moisture still remaining, it may 
run out: then it is pressed down, and covered up close 
for use. 

But the Huso or IsiiiglstSs fish furnishes a still more 
valuable commodity. This fish is caught in great quan- 
tities in the Danube, frotn the month of October to 
Jani^ry: it is seldom under fifty pounds weight, and 
often above four hundred: its flesh is soft, glutinous, 
and flabby; but it is sometimes salted, which makes it 
better tasted, and then it turns red like salmon. It is 
for the commodity it furnishes that it is chiefly tak^n/ 
Isinglass is of a whitish substance, inclining to yellow, 
done up into rolls, and so exported for use. It is very 
well known as serviceable not only in medicine, but 
many arts. The varnisher, the wine-merchant, and even 
the clothier, know its uses;' and very great sums are 
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yearly expended upon this single article of commerce. 
The manner of making it is this: they take the skin, the 
entrails, the fins, and the tail of this fish^ and cut them 
into small pieces;— these are left to macerate in a suffi- 
cient quantity of warm water, and they are all boiled 
shortly after with a slow fire, u^til they ar^ dissolved 
and reduced to a jelly; this jelly is spread upon instru- 
ments made for the purpose, so that, drying, it assumes 
the form of parchment, and when quite dry, it is then 
rolled into the form in which we see it in the shops. 

This valuable commodity is principally furnished from 
Russia, where they prepare great quantities surprising- 
ly cheap. Mr. Jackson, an ingenious countryman of our 
own, found out an obvious method of making a glue at 
iiome, that answered all the purposes of isinglass; but 
what with the trouble of making it, and perhaps, the 
arts put in practice to undersell him, he was, as I am 
told, obliged to discontinue the improvement of his dis- 
covery. Indeed, it is a vain attempt to manufacture 
among ourselves those things which may be more natu- 
rally and cheaply supplied elsewhereu We h^ve many 
trades that are unnaturally, if I may so express it, em- 
ployed among us, who furnish more laboriously those 
necessaries with which other countries could easily and 
cheaply supply us^ It would be wiser to take what they 
can thus produce, and turn our artisans to the^ increase 
and manufacture of such productions as thrive more 
readily among lis. Were, for instance, the number of 
hands that we have now employed in the manufacture 
of silk, turned to the increase of agriculture, it is pro- 
bable that the increased quantity of corn thus produc- 
ed, would be more than an ecjuivalent for the diminu- 
tion of national wealth in purchasing wrought sdk from 
other countries. 
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CHAPTER VL 

Of Anomah'm Cartitaginous Fishes. 

Or all others, the cartilaginous class seems to abouad 
with the greatest variety of informed animals; and, if 
philosophy could allow the expression, we might say 
the cartilaginous class was the class of monsters: in fact, 
it exhibits a variety of shapeless beings, the deviations 
of which from the usual form of fishes, are beyond the 
power of words to describe, and scarcely of the pencil 
to draw. In this class we have the Pipe Fish, that al- 
most tapers to a thread, and the Sun Fish, that has the 
appearance of a bulky head, but the body cut oiF in th^ 
middle; the Hippocampus, with a head somewhat like 
that of a horse; and the Water Bat, whose head can 
scarcely be distinguished from the body. In this class 
we find the Fishing Frog, which from its deformity 
some have called the Sea Devil, the Chimsera, the Lump 
Fish, the Sea Porcupine, and the Sea Snail. Of afl 
these the history is but little known, and naturalists 
supply the place with description. 

The Sun Fish sometimes grows to a very large size^ 
one taken near Plymouth was five hundred weight. la 
form it resembles a bream, or some deep fish cut off in 
the middle; the mouth is very small, and contains in each 
jaw two broad t^eth, with sharp edges; the colour of 
the back is dusky and dappled, and the belly is of a sil- 
very white. When boiled it has been observed to turn 
into a glutinous jelly, and would most probably serve for 
all the purposes of isinglass, were it found in sufiicient 
plenty. 

The Fishing Frog in shape very much resembles a 
tadpole or young frog, but then a tadpole of enormous 
size, for it grows to above five feet long, and its mouth 
is sometimes a yard wide. Nothing can exceed its de- 
formity. The head is much bigger than the whole 
body; the under jaw projects beyond the upper, and 
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both are armed with rows of slender sharp teeth; the 
palate and the tongue are furnished with teeth in like 
manner; the eyes are placed on the top of the head, and 
are encompassed with prickles; immediately above the 
nose are two long beards or filaments, small in the be- 
ginning but thicker at the end, and round: these, as it 
is said, answer a very singular purpose; for being made 
somewhat resembling a fishing-line, it is asserted that 
the animal converts them to the purposes of fishing. 
AiVith these extended, as Pliny asserts, the fishing frog 
hides in muddy waters, and leaves nothing but the 
beards to he seen: the curiosity of the smaller fish brings 
them to view these filaments, and their hunger induces 
them to seize the bait, upon which the animal in am- 
bush instantly draws in its filaments with the little fish 
that had taken the bait, and devours it without mercy. 
This story, though apparently improbable, has found 
credit among some of our best naturalists; but what 
induces me to doubt the fact is, that there is another 
species of this animal that has no beards, which it would 
riot want if they were necessary to the existence of the 
kind. Rondeletius informs us, that if we take out the 
bowels, the body will appear with a kind of transpa- 
rence; and that if a lighted candle be placed within the 
body, as in a lanthorn, the whole has a very formidable 
appearance. — ^The fishermen, however, have in general 
a great regard for this ugly fish, as it is an enemy to the 
dog-fish, the bodies of those fierce and voracious ani- 
mals being often found in its stomach: whenever they 
take it, therefore, they always set it at liberty. 

The Lump Fish is trifling in size, compared to the 
former: its length is but sixteen inches, and its weight 
about four pounds; the shape of the body is like that of 
a bream, deep, and it swims edgewise; the back is sharp 
and elevated, and the belly flat; the lips, mouth, and 
tongue of this animal are of a deep red; the whole skin 
is rough, with bony knobs, the largest row is along the 
ridge of the back; the belly is of a bright crimson colour: 
but what makes the chief singularity in this fish is an 
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oval aper(;ure IB the belly^ surrounded with a fleshy soft 
wh$t^ce^ that seems bearded all round; by means of 
this part it adheres with vast force to any thing it 
]]teases. If flung into a pail of water^ it wfll stick so 
close to the bottom, that on taking the fish by the tail, 
one may lift up pail and all, though it holds several gal- 
. Ions of water. Great numbers of these fish are found 
a}<mg the co^t^ of Greenland in the beginning; of sum- 
mer, where they resort to spawn. Their roe is re- 
markably hrge, and the Greenlanders boil it to a pulp 
for eating. They are extremely fet, but not admired 
in England, being both flabby and insipid. 

The Sea Snail takes its name from the soft and unc- 
tuous texture of its body, resembling the snail upon land. 
It is sdmost transparent, ; and soon dissolves and melte 
away. It is but a little animal, being not above five 
inches long. The colour, when fre^h taken, is of a pale 
brown, the shape of the body round, and the back-fin 
reaches all the way from the head to the tail. Beneath 
the throat is a round depression of a whitish colour, sur- 
rounded by twelve l^rown spots, placed in a circle. It 
is taken ii^ England, at the mouths of rivers, four or five 
miles distant from the sea. 

TM body of the Pipe Fish, in the thicke$t part, is 
not thicker U^n a swan quill, while it is above sixteen 
inches long. This is angular, but the angles being not 
very sharp, they are not discernible until the fijsh is 
dried. Its general colour is an olive brown, marked with 
number^ of bluish lines pointing frcwn the back to the 
belly, Jt is viviparous; <br, on crushing one that was 
just taken, hundreds of very minute young ones were 
observed to crawl about. 

The hippocampus, which from the form of its head 
some call the Sea Horse, never exceeds nine inches in 
length. It is about as thick as a man^s thumb, and the 
body is wd, while alive, to have hair on the fore 
part, which falls off when it is dead. The snout is a 
sort of tube with a hole at the bottom, to which there is 
a cover, which the animal can open and shut at pleasure. 
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Behind the eyes thei^ are two fins which look like ears; 
and above them are two holes^ which serve for respira- 
tion. The whole body seems to be composed of carti- 
laginous ringS; on the intermediate membranes of which 
several small prickles are placed. It is found in the 
Mediterranean^ and also in the Western Ocean; and^ 
upon the whole, more resembles a great caterpillar than 
a fish. The ancients considered it as extremely veno- 
mous; probably induced by its peculiar figure. 

From these harmless animals, covered with a slight 
coat of mail, we may proceed to others, more thickly 
defended, and more formidably armed, whose exact sta- 
tfon in the scale of fishes is not yet ascertained. While 
Linn»us ranks them among the cartilaginous kinds, a 
later naturalist places them among the spinous class. 
With which tribe they most agree, succeeding observa- 
tions mu^t determine. At present we seem better ac- 
quainted with their figure than their hbtory: their de- 
formity is obvious; and the venomous nature of the 
greatest number has been confirmed by fatal experience. 
This circumstance, as well as the happy distance at 
which they are placed from us, being all found in the 
Oriental or American seas, may have prevented a more 
critical inquiry; so that we know but little of the nature 
of dieir malignity, and still less of their pursuits and en- 
mities in the deep. 

In the first of this tribe we may place the Sea Orb, 
which is almost round, has a mouth like a frog, and is 
from seven inches to two feet long. Like the porcupine, 
from whence it sometimes takes its name, being also 
called the Sea Porcupine, it is covered over with long 
thorns or prickles, which point on every side; and when 
the animal is enraged, it can blow up its body as round 
as a bladder. Of this extraordinary creature there are 
many kinds; some threatening only with spines, as the 
Sea Hedgehog; others defended with a bony helmet 
that covers the head, as the Ostracion; others with a 
coat of mail from the head to the tail, where it termi- 
nates in a point, as Jbhe Centriscus; and others still, arm- 
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ed offensively and defensively with bones and spines^ as 
the Shield Orb. 

Of these scarcely one is without its peculiar weapon 
of offence. The centriscus wounds with its spine; the 
ostracion poisons with its venom; the orb is impregnable^ 
and is absolutely poisonous if eaten. Indeed^ their fig- 
ure is not such as would tempt one to make the experi- 
ment; and the natives of those countries where they 
are found, are careful to inform foreigners of their dan- 
ger: yet a certain sailor at the Cape of Good Hope, not 
believing what the Dutch told him concerning their 
venom, was resolved to make the experiment, andjbreak 
through a prejudice which he supposed was founded on 
the animaPs deformity. He tried and eat one; but his 
rashness cost him his life — he instantly fell sick, and 
died a few days after. 

Tkese frightful animals are of different sizes; some 
not bigger than a foot-ball, and others as largess a bush- 
el. They almost all i9atten and erect their spines at pleas- 
ure, and incre^e the terrdrs of their appearance in pro- 
portion to the approach of danger. At first they seem 
more inoffensive, their body oblong, with all their wea- 
pons pointing towards the tail, but upon being provoked 
or alarmed, the body that before seemed small swells to 
the view, the animal visibly grows rounder and larger, 
and all its prckles stand upright, and threaten the inva- 
der on every side. The Americans often amuse them- 
selves with the barren pleasure of catching these fright- 
ful creatures by a line and hook baited with a piece of 
sea crab. The animal approaches the bait with its 
spines flattened; but when hooked and stopped by the 
Une, straight all its spines are erected, the whole body 
being armed in such a manner at all points, that it is im- 
possible to lay hold of it in any part. For this reason 
it is dragged to some distance from the water, and there 
it quickly expires. In the middle of the belly of all 
these there is a sort of bag or bladder filled with air^ 
and by the inflation of which the animal swells its^elf in 
the manner already mentioned. 
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la desfCPibkig the ^defdu^med aEimals of this cli^^ one 
isL sometimes at a Ictes whether it be a fish or an ii^ct 
that ties before him. Thiis the hippocam^ i^nd the 
pipe fi^ bear a strong resemblance to. the caterpillar 
and the woa*m} while the lesser orb bears some likeness 
to the class of sea eggs to be described afterwards. I 
will conclude this account of cartilaginous fishes with the 
description of an animal which I would scarcely call a 
fish, but that Father Labat dignifies it with the name. 
Indeed, this class teems with such a nuj»ber of odd-shap- 
ed animals that one is prompted J^ank every thing ex- 
traoi?dinary of the finny specie among the number; but 
besides, Labat says its bdnes are cartilaginous, and that 
may entitle it to a^lace here. 

The aninjal-^ m^n is the Galley Fish, which Lin- 
n»us degrades into the insect tribe, under the title of 
the Medusa, but which I ehoose to place in this tribe, 
from its habits, that are somewhat similar. To the eye 
of ^n unmindful spectator, this fish seems a transparent 
bubble swimming on the surface of the sea, or like a 
bladder variously and beautifully painted with vivid co- 
lours, where red and violet predominate, as variously 
opposed to the beams of the sun. It is however an ac- 
tual fish, the body of which is composed of cartilages, 
and a very thin d5:in filled with air, which thus keeps 
the animal floating on the surface, as the waves and the 
winds happen to drive. Sometimes it is seen thrown on 
the shore by one wave, and again washed back into the 
sea by another. Persons who happen to be walking 
along the shore often happen to tread upon these animals; 
and the bursting of their body yields a report like that 
when one treads upon the swim of a fish. It has eight 
broad feet with which it swims, or which it expands to 
catch the air as with a sail. It fastens itself to whatever 
it meets by means of its legs, which have an adhesive 
quality. Whether they move when on shore Labat 
could never perceive, though he did every thing to 
ina(:e them stir; he only saw that it strongly adhered to 
whatever substances he applied it. It is very common 
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in America^ and growft to the size of a goose egg^ or sotte- 
what more. It is perpetually seen floating; attid no ef- 
forts that are used to hurt it can sink it to the bottom. 
All that appears above water is a bladder clear and trans- 
parent as glass^ and shining with the most beautiful co- 
lours of the rainbow. Beneath^ in the water^ are four 
of the feet already mentioned^ that serve as oars while 
the other four are expanded above to sail with. But 
what is most remarkable in this extraordinary creature, 
is the violent pungency of the slimy substance with which 
its legs are smeared. If the smallest quantity but touch 
the skin, so caustic is its quality that it bums it Mke hot 
oil dropped on the part affected. The pain is worst in 
the heat of the day, but ceases in the cool of the evening. 
It is from feeding oh these that he thinks the poismious 
quality contracted by some West Indian iteh may be ac- 
counted for. It is certain the^ animals are extremdy 
common along all ttie coasts in the Gulf of Mexico; and 
whenever the shore is covered with them in an unusual 
manner, it is considered as a certain forerunner of a 
stdrm. 
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PART in. 

OF SPINOUS FISHES. 



CHAPTER I. 

The IHvisum of Spmoua Fishes., 

The third general divisicm of fish^ is iato that of 
Ae Spinous or bony kindi These are obviously dis- 
tingiibhed from the rest by having a complete bony 
covering to their gills; by their being furnished with no ^ 
etl^r Bietbod of br^thing but ^s only; by their bonesy 
whkA are sharp and thorny; and their tails^ which are 
{d»sed in a situaticm perpoidicular to die body. This 
is that ^class which alone our later naturalists are wil- 
ling to admit as fishes* The Cetaceous class with them 
are but beasts that have taken up their abode in the 
ocean; the Cartilaginous class are an amphibious band^ 
that are but half denizens of that element: it k fishes of 
the spinous kind that really deserve the appellation. 

This distinction the generality of mankind will hardly 
aDow, but whatever be the justice of this preference in 
ftivour (rf the spinous class^ it is certaii* ttot the cetace- 
ous and cartilaginous diis^s beiir no proportion to them 
in numbt*. Of the sjfenous class are already known 
above four hundred species: so that the numbers of the 
former are trifling in com^rison, and make not above 
a fifth part of the finny creation. 

From the great variety i^ this class, it is obvious how 
difficult a task it must have been to describe or remem- 
ber even a part of what it contains. When six hundred 
different sorts of animals offer themselves to considera- 
tbn, the mind is bewildered in the multiplicity of ob- 
jects that an lay some claim to its attention. To obviate 
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this confusion, systems have been devised, which, throw- 
ing several fishes that agree in many particulars into 
one group, and thus uniting all into so many particular 
bodies, the mind that was incapable of separately con- 
sidering each, is enabled to comprehend all when thus 
offered in larger masses to its consideration. 

Indeed, of all the beings in animated nature, fishes 
most demand a systematical arrangement. Quadrupeds 
are but few and can be all known; birds, from their sel- 
dom varying in their size, can be very tolerably distin- 
guished without system^ but among fishes, which no size 
can dii^criminate, where the animal ten inches and the 
animal ten feet long is entirely the sa^^e, there must be 
some other criterion by which they are to be distin- 
guished; something that gives precision to our ideas of 
the animal whose history we desire to know. 

Of the real history of &hes very litfle is yet known, 
but of very many we have full and sufficient a(^)ttnts as 
to their external form. It would be unpardmaMe, 
therefore, in a history of these animals, not to give the 
little we do know; and at least arrange our forces, thoo^ 
we cannot tell thdr destination. In tbk art of an^nge- 
ment, Artedi and Linnseus have long been conspiisuous: 
they have both take^ a view of the animal's form in dif- 
ferent lights, and from the parts which most struck them 
have founded their re^ieetive systems. 

Artedi^ w^ Was foremost, perceiving that some&hes 
had hard prifik^L^, as the pike; that others had soft 
pliant ones, as the lit^wig; and that othc»s still wanted 
that particular fin by which the ^Is are opened asA 
shut, as the eel, njade out a system from these varieties. 
LinnsBus, on the other hand, rejecting this system, 
which he found liable to too many excepti(ms, coi^id- 
ercd the fins, not with regard to their substance, but 
thcar position. The ventral fins seem to be the great 
objects of his system: he CMsidew them as in fishea 8«p- 
plying the same offices as foet inrfiuadrupeds; aad from 
their total abstoce, or from iJmv being dtuated liearer 
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the head or the tail^ in different fi^es^ he takes the dif- 
ferences of his system. 

These arpa^ements, which are totally arbitrary ^ and 
which are rather a method than ^ soienee^ are alwafys 
flaotaatmg^ and the last is generally prefer!^ to that 
which went before. There has lately appeared^ how- 
ever, a system^ composed by M. Gouaiv of Montpelier, 
Aat deserves applause for more than its novelty. It 
appears to me the best arrangement of tUs kind that 
ever was made; and in it the divisions are not only pre- 
ci^ly systematical^ but in some meaaire adopted by na- 
ture itself. This learned Frenchman has united ihe 
systems of Artedi and LinnsBus together; and by bring- 
ing one to correct the other, has made out a number of 
tribes, that are marked with the utmost preci^m. A 
part of his system^ however, we have already gone 
through in the cartikginous, or, as he calls a part of 
them, the brdnehu^tegous tribe of fishes, in the ar- 
rangement of these ^ I have followed Liniieus, as tihe 
number of them was btlt small, and his method simple. 
But in that which is more properly called the spinous 
class of fishes, I will follow M. Gouan^s system; the 
t^ms of which, as well as of all the former systems, re- 
quire some explanation. I do not love to multiply the 
technical terms of a science, but it often happens that 
naaiies, by being long used, are as necessary to be known 
as the science itself. 

If we consider the sub^nce of the fin of a fish, we 
shall find it composed, besides the skin, either of 
straight, hard* pointed, bony prickles or spines, as in 
the |Hke; or of soft, crooked, or forked bones, or car- 
tilages, ^ in the herring. The fish that have bony 
prickly fins are called Prickly-finned Fish; the latter, 
that Imve soft or cartilaginous fins, are called Sbft-fin- 
n^ Fii^b. The prickly-finned fish have received the 
jGreeknew-formed name of A^hthopUrigii; the soft-fin- 
ned fish have likewise their barbarous Greek name of 
M&iacopterigiL Thus hv Artdli has supplied M. 
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Gouan trith nftsies aiKl ^visions. All s|ptnws fish «re 
divided into Prickly-finned fish^ and Soft-inned fish. 

Again^ Linn^us bas taught him to remark the situa- 
tion of the fins; for the ventral or belly fins^ which are 
those particularly to be remarked^ are ei^er wholly 
wanting^ as in the eeL and then the fish is called ^ipo- 
daly (a Greek i;^rd signifying without feet;) or the ven- 
tral fins are pkced more forward than the pectoral fins^ 
as in the haddock^ and then the animal b called hJugu- , 
lor fi^h; or the ventral fins are placed directly under 
the pectoral fins^ as in the fether-lasher^ wd then it is 
called a Thoracic &h;— or lastly, the ventral fins are 
placed nearer the tail than the pectoral fins, as in the 
minnow, and then it is an Abdominal fish. 

Possessed of these distributions, the French natural- 
ist mixes and unites them into two grand divisions. All 
the prickly-finned fish make one general division; all 
the soft-finned fish anothw. These first are distinguifth- 
ed from eadi other, as being either x^fodalf jugular^ 
thoracicy or abdominal. Thus there are prickly-finned 
apodal fishes, prickly-finned jugular fishes, prickly- 
finned /Aoroeie fishes, and prickly-finned abdominai 
fishes. On the other hand, me soft-finned fishes fall 
under a similar distribution, and make the other gene- 
1^ division. Thus there are soft-finned apodal fidies, 
soft-finned jugular fishes, soft-fitined thoracic fishes, 
and soft-finned abdominal fishes. These general char- 
acters are strongly marked, and easily remembered. It 
only remains, therefore, to divide these into such tribes 
as are most strongly marked by nature, and to give the 
distinct characters of each, to form a complete syst^n 
with great simplicity. This M. Gouan has done; and the 
tribes into which he has distributed each of these divi- 
sions exactly amount to fifty. Thus the reader, who can 
contain in his memory the characteristic marl^ of fifty 
kinds, will have a tolerable idea of the form of every 
kind of spinous fish. 1 say, of the fmm; for as to tlie 
history and nature of the animal itself, that can oi^ be 
obtained by experience and information. 



Digitized by 



Google 



Digitized by 



Google 









V 

^1 ■ 



4- 



'3 



i V 



Digitized by 



Google 



SPINOUS FI8BE8. 307 

SECTION I. 
PRICKLY-FINNED FISHES. 
Priekly^finned •Apodal Fish. 

1. The Trichurus. The body of a sword-form; the 
head oUong; the teeth swords Uke^ Wrded near the points; 
the fore-teeth largest; the fin that covers the gilb with 
seven spines; the tail ending in a point without fins; an 
inhabitant near the Oriental and American shores; of a 
silvery white; frequently leaping into the fishermen's 
boats in China. 

2. The Xipkias or Sword-fish. The body round; 
the head long; the upper jaw terminating by a long 
beak^ in form of a swora; the fin that covers the gilk 
with six spmes; an inhabitant of Europe; an enemy to 
the whale. 

3. Hhit Ophidium or Gilt-head. The body sword- 
like; the head blunt; the fin covering the gills with 
seven spines<» the opening of the mouth side-wise; the 
fins of the baek^ the anus^ and the tail> all joining to- 
gether, the most beautiful of all fishes, coveredfover 
with green, golfl^ and silver; it is by sailors called the 
dolphin, and gives chase to the flying-fish. 

■ • • 

Prickly-finned Jugular Fish. 

4.* The Trachinus or Weever. The body oblongj 
the head obtuse: the bones covering the ^ills jagged at 
the bottom; the fins covering the gills with si:?f spines; 
the anus near the breast; buries itself in the sands, 
leaving only its nose out; and if trod upon, immediately 
strikes with the spines that form its dorsal fins, which 
are venomous and dmgerous. 

5. The Uranoscopus. The body wedge-like; the 
head inmost round, and larger than the body: the mouA 
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an. The Thrathitterus or Sabre. The body sword- 
like; the bead bevii; the fin covering the gills with fkx 
spines; the lateral line straight; the scal^ in a single 
order; a loose Am in both the jaws. 

23. The Oasterosteus or Stickleback. The body 
broadest towards the tail; the head oblong; the fin cov- 
ering the giUs with three spines; prickles starting back- 
ward before the back fins and the fins of the anus. 



Prickly-Jmned Abdominal Fish. 

24. The Silurus or Sheat-fish. The body oblofi^, 
the head large; the fin covering the gills from four to 
fourteen spines; the leading bones or spines in the back 
and pectoral fins toothed. 

25. The Mugil or Muttet. The body oblong, the 
head almost conical; the upper jaw with a furrow, which 
receives die prominence of the under; the fin covering 
the gills with seven rays. 

26. The Polynenms. The body oblong;, the head 
with a beak; the fin covering the gills with from five to 
seven spines; the bones that move the pectoral fins not 
articulated to those fins. 

27. The Teutthys. The body almost elliptical; the 
head abruptly shortened; the fin covering the gills with 
five rays; the teeth in a single row, close, strong, and 
even. 

28. The Elops or Sea-serpent. The body slender; 
the head large; the fin covering the gills double, with 
thirty spines, and armed externally with five bones re- 
sembling teeth. 
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SECTION 11. 
SOFT-FINip:© FISHES. 

Soft-firmed Jlpadal Fishes. 

29. The Mttrena or Eel. The body round and slcn- 
deir; the head terminating in a beak; the fin covering 
the gills with ten rays; the opening to the gi)Is pipe- 
&8hi<»^ ^eed near the pectoral fins; the fins of the 
back^ the anus^ and the tail^ united in one. 

30. The Gymnotus or Carapo. The body broadest 
on the bai^9 like the blade of a knife; the head smalk 
the fin corering the gills with five rays; the back with- 
out a fin; two beards or filaments fro^k the upper lip$ 
an inhabitant of Brasil. 

3i. The ^narchicas or fVolf-fi^h. The body round- 
ish and slender; the head large and blunt; the for£- 
teetili above and below conical; the grinding teeth and 
those in the palate round; the fin covering the gill has 
six rays. 

32. The Stramateus. The body oblong; the head 
small; the te^th moderately sharp; the fin covering the 
gills with five or six rays. 

33. The Ammodytes or Launee. The body slender 
and rwndish; the head terminated by a beak; the teetik 
of a hair-like fineness; the fin covering the gills with 
seven rays. 

Sqft'finned Jugular Fishes. 

34. The Lepadogaster. The body wedge-like; the 
heftd cbloDgi forwarder than tbe body^ fiattisb^ the beak 
resembling that of a duck; the pectoral fins double, 
two €tt each &a^ the ventral fins jxaned together; a 
kind of biwty breast-platte between the pectoral fins; the 
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fin eoTering the gills with five rays; the opening to the 
gills pipe-&shion. 

35. The Oadus or Cad-fish. The body oblong; the 
head wedge-Ukie; the fin covering the gills with seven 
rays; several back and anal fins. 



Soft'finned Thoracic Fishes. 

36. The Pleuronectes. The body elliptical; the 
head small; both eyes on one side of the head; the fin 
covering the gills with from four to seven rays. 

37. The Echineis or Suching-fish. The body almost 
wedge-like^ moderately round; the head broader than 
the body; the fin covering the gills with ten rays; an 
oval breast-plate, streaked in form of a ladder, toothed. 

38. The Ldpidopus or Garter-fish. The body sword- 
like; the head lengthened out; the fins covering the 
gills with seven rays; three scales only on die whole 
body; two in the place of the ventral fins; the third 
from that of the anus. 



Soft finned •Abdominal Fish. 

39. The Loricaria. The body crusted over; the 
head broad, with a beak; no teeth; the fin covering the 
gills with six rays. 

40. The Atherina or Atherine. The body oblong; 
the head of a middling size; the lips indented; the fin 
covering the gills with six rays; the line on the sides 
resembling a silver band. 

41. The Salmo or Salmon. The body oblong; the 
head a little sharp; the fin covering the gills from four 
to ten rays; the last fin on the back without its corres- 
pondent muscle, fat. 

42. The Fistularia. The body angular, in form of 
a spindle; the head pipe-fashion, with a beak; the fin 
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covering the gilb with seven rays; the under jaw cov- 
ering the upper. 

43. The Esox or Pike. The body round; the head 
with a beak; the under jaw pierced longitudinally Mrith 
small holes; the fin covering the gills with frcnn seven to 
twelve rays. 

44. The Argentina or Argentine. The body a Uttle 
round and slender; die head with a beak^ broader than 
the body; the fin covering the gills with eight rays; a 
spurious black fin. 

45. The Clupea ov Herring. The body a little ob- 
long; the head with a small beak; the fin covering the 
gills with eight rays. 

46. The JExoccetus or Flying-fi$h. The body ob- 
long; the head almost three-cornered; the fin covering 
the gills with ten rays; the pectoral fins placed high, 
and as long as the whole body; the back fin at tlie ex- 
tremity of the back. 

47. The Cyprinus ov Carp. The body elongated, 
almost round; the head with a smdl beak; the hinder 
part of the bone covering the gills marked with a cres- 
cent; the fin covering the ^Is with three rays. 

48. The Cobitis or Loach. The body oblong; al- 
most equally broad throughout; the head small, a little 
elongated; the eyes on the hinde!» part of the head; the 
fin covering the gills from fbiir to six rays; the covers of 
the gills closed below. 

49. The Amia or Bonito. The body round and slen- 
der; the head^ forehead, and breast, without skin; the 
fin covering the gills with twelve rays; two beards from 
the nose. 

50. The Mhrmyrus. The body oblong; the head 
elongated; the fin covering the gills with a single ray; 
the opening to the gills is linear, and has no bone cover- 
ing them. 

Such is the system of M. Gouan; by reducing to 
which any fish that offers, we can know its rank, its af- 
finities, and partly its anatomy, all which make a con- 
siderable part in its natural history. But, to show the 
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use of this system stSI fiiore apparently^ suppose I meet 
with a fish the name to me unknown^ of whicli I deme 
to know something more. The way is first to see 
whether it be a cartilaginous fish^ which may be known 
by its wanting fins to open and shut the gills^ which the 
cartilaginous kinds are wholly without. If I find that it 
has them^ then it is a spinous fish; and^ in order to 
know its kind; I examine its fins, whether they be 
prickly or soft: I find them soft; it is therefore to be 
ranked among the soft-finned fishes* I then exaimne 
its ventral or belly fins, and finding that the fish has 
them, I look lor their situation, and find they lie nearer 
to the tail than the pectoral fins. By this I find the 
animalto be a soft-finned abdominal fish. Then^ to 
know which of the kinds of diese fishes it is, I examine 
its figure and the shape of its head, I find the body ra- , 
ther oblong; the head with a smalt beakf the lower jaw 
like a saw; the fin covering the gilk with eight rays* 
This animal must therefore be the herring or one of 
that iamily, such as the pilchard, the sprat, the shad^ or 
the anchovy. To give another instance: Upon examinr 
ing the fins of a fish to me unknown, I find them prick- 
ly; I then look for the situation of the ventrd fins. I 
find them entirely wanting; thkt then must be a prick- 
ly-finned apodal fish. Of this kind there are but 
three; and by comparing the fish with the description^ 
I find it either of the trichurus kind, the swM*d-fish, c^ 
the gilt head. Upon examining also its internal struc- 
ture, I shall find a very greait similitude between my 
fish and that placed at the bead of the family. 



CHAPTER II. 

Of Spinous Fishes in Cknerah 

Having ^^wn a nie^hod by which spiimis fisha^mty 
be distinguished from eaieh odiec, the history dF each in 
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partieukr might naturally be expected to follow; but 
such a distinct account of each would be very disgust- 
ing from the unavoidable uniformity of every descrip- 
tion. The history of any one of this class very much 
resembles that of all the rest: they breathe air and wa- 
ter through the gills; they live by rapine^ each de- 
vouring such animals as its mouth is capable of admit- 
ting; and they propagate^ not by bringing forth their 
young alive^ as in the cetaceous tribes, nor. by distinct 
e^^ as in the generality of the cartilaginous tribes^ 
but by spa^/ni, or peas, as they are generally called, 
which they produce by hundreds of thousands. These 
are the leading marks that run through their whole his- 
tory, and which have so much swelled books with tire^ 
some repetition^ 

It will be sufficient therefore to draw this numerous 
class into one point of view, and to mark how they dif- 
fer from the former classes, and what they possess pe- 
culiarly striking, so as to distinguish them from each 
other. The first object that presents itself, and that by 
which they differ from all others, is the bones. These, 
when examined but slightly, appear to be entirely solid; 
yet when viewed more closely, every bone will be found 
hdllow, and filled with a. substance less rancid and oily 
than marrow. These bones are very numerous, and 
pointed; and, as in quadrupeds, are the props or stays 
to which Uie muscles are fixed which move the different 
parts of the body. 

The number of bones in all spinous fishes of the ssmie 
kind is always the same. It is a vulgar way of speaking 
to say, that fishes are at some seasons more bony than at 
others; but this scarcely requires contradiction. It is 
true, indeed, that fish. are at some seasons much fatter 
than at others; so that the quimtity of the flesh being 
diminished, and that of the bones remaining the same, 
they appear to increase in number, as they actually bear 
a greater proportion. 

All fish of the same kind, as was said, have the same 
number of bones: the skeleton of a fish^ however ir- 
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regukriy the bones may fall in our way at table, has its 
members very regularly disposed; and every bone has 
its fixed place, with as much precision as we find in the 
orders of a regular fabric. But then spinous fish differ 
in the number of bones, according to the species; for 
some have a greater number of fins by which they move 
in the water. The number in each is always in pro- 
portion to the number and size of these fins; for every 
fish has a regular apparatus of bones and muscles, by 
which the fins are moved; and all those fish where they 
are numerous or large, must of consequence, be consid- 
erably bony. Indeed, in the larger fish, the quantity 
of flesh is so much, and the bones themselves are so 
large, that they are easily seen and separated: but in 
the smaller kinds with many fins, the bones are as nu- 
merous as in the great; yet being so very minute, they 
lurk almost in every part of the flesh, and are danger- 
ous as well as troublesome to be eaten. In a word, those 
fish which are large, fat, and have few fins, are found 
to be the least bony; those which are small, lean, and 
have many fins, are the most bony of all others. Thus, 
for instance, a roach appears more bony than a carp^ 
because it is leaner and smaller, and it is actually more 
bony than an eel, because it has a greater number of 
fins. 

As the spinous fish partake less of the quadruped in 
their formation than any others, so they can bear to live 
out of their own element a shorter time. In general, when 
taken out of the water, they testify their change by 
panting violently and at closer intervals^ the thin aii^ 
not furnishing their gills the proper play; and in a few 
minutes they expire. Some indeed are more vivacious 
in air than others; the eel will live several hours 
out of water; and the carp has been known to be fat- 
tened in a damp cellar. The method is by placing it 
in a net well wrapped up in wet moss, the mouth only 
out, and then hung up in a vault. The fish is fed with 
white bread and milk; and the net how and then plunged 
into the water. The animal, thus managed, has been 
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known not only to live for a fortnight, but to grow ex- 
ceedingly fat, and of a superior flavour. From this it 
would seem, that the want of moisture in the gills is 
the chief cause of the death of these animals; and could 
that bd supplied, their lives might be prolonged; in the 
air, almost as well as in their own element. . . 

Yet it is impossible to account for the different.opera- 
tio>ns of the same element, upon animals that, to ap- 
pearance, have the same conformation- To some fishes^ 
Bred in the sea, fresh water is immediate destruction; 
on the other hand, some fishes that live in our lakes and 
ponds, cannot bear the salt water. Whence this dif- 
lerence can arise, is not easily to l)e accounted for. The 
saline quality of the water cannot properly be given 
as the cause, idnce no fishes imbibe any of the sea's 
saltness with their food, or in respiration. The flesh 
of all fishes is equally fresh, both in the river and in 
the saltest depths of the ocean; the salt of the element 
in which they live no way mixing with their constitu- 
tion. Whence then is it that animals will live only 
there, and will quickly expire when carried into fresh 
water? It may probably arise from the superior weight 

. of the sea water. As from the great quantity of salt 
dissolved in its composition, it is much heavier than 
fresh water, so it is probable it lies with greater force 
upon the organs of respiration, and gives them their 
proper and necessary play: on the other hand, those fish 
which are used only to fresh water cannot bear the 

' weight of the saline fluid, and expire in a manner suf- 
focated in the grossness of the strange element. 

But though there are some tribes that live only in 
the sea^ and others in fresh water, yet there are some 
whose organs are equally adapted to either element, and 
that spend a part of their season in one, and a part ip 
the other. Thus the salmon, the shad, the smelt, and 
the flounder, annually quit their native ocean, and come 
up our rivers to deposit their spawn. This seems the 
most important business of their lives; and there is no 
danger which they will not encounter, even to the sur- 
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mounting precipices, to find a proper place for the de- 
position of their future offspring. The salmon, upon 
these occasions, is seen to ascend rivers five hundred 
miles from the sea, and to brave not only the danger of 
various enemies, but also to spring up cataracts as high 
as a house. As soon as they come to the bottom of 
the torrent, they seem disappointed to meet the obstruc- 
tion, and swim some paces back; they then take a view 
of the danger that lies before them, survey it motion- 
less for some minutes, advance, and again retreat; till at 
last summoning up all their force, they take a leap from 
the bottom, their body straight, and strongly in motion; 
and thus most frequently clear every obstruction. It 
isometimes happens, however, that they watit strengUi 
to make the leap; and then, in our fisheries, they are 
taken in their descent. But this is one of the smallest 
dangers that attend these adventuring animals in their 
progress; numberless are the methods of taking them; 
as well by the hook, as by nets, baskets, and other in- 
ventions, which it is not our business here to describe. 
Their capture makes, in several countries, a great arti- 
cle of commerce; and being cured in several diflerent 
manners, either by salting, pickling, or drying, they are 
sent to all the markets in Europe. 

As thesp mount up the rivers to deposit their spawn, 
others, particularly the eel, descend the fresh water 
stream, as Redi assures us, to bring forth their young 
in the sea. About the month of August, annually, 
these animals take the opportunity of the most obscure 
nights, and when the rivers are flooded by accideiri|l 
rains, seek the ocean. When they have reached the sea, 
and produced their young, for they are viviparous, they 
again ascend the stream, at different times, as opportu- 
nity offers, or as the season is favourable or tempestuous. 
Their passage begins usually about the end of January; 
and continues till towards the end of May, when tiiey 
are taken in the river Arno by inillions, and so small 
that a thousand of them goes to a pound. There is no- 
thing more certain than that they descend in our own 
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rivers after floods^ in great abundance^ and are thus 
caught in nets^ to very great advantage. They are 
possessed also of a power of climbing over any obstacle; 
for^ by applying their glutinous and slimy bodies to the 
sur&ce of the object they desire to surmount; they csmi 
thus creep up locks^ weirs^ and every thing that would 
prevent their ascending the current of the stream. 

But the length, of the voyage performed by these 
fishes^ is sport; if compared to what is annually under- 
taken by some tribes^ tiiat constantly reside in the ocean. 
These are known to take a course of three or four thou- 
sand miles in a season^ serving for prey to whales^ sharks^ 
and the numerous fiocks of water fowl that regularly 
wait to intercept their progress. These may be called 
fish of passage; and bear a strong analogy to birds of 
passage; both from their social disposition^ and the im- 
mensity of their numbers. Of this kind are the cod; 
the haddock; the whiting; the mackerel; the tunny; the 
herring; and the pilchard. Other fish live in our vicini- 
ty; and reside on our coasts all the year round; or keep 
in the dejptlis^ofthe ocean, and are but seldom seen; but 
these; at stated seasons; visit their accustomed haunts 
with regular certainty; generally returning the same 
week in the succeeding year; and often the same day. 

The stated returns; and the regular progress of these 
jfish of passage; is one of the most extraordinary circum- 
stances in the history of nature. What it is that im- 
pels them to such distant voyageS; what directs their 
passage; what supports them by the way; and what 
sometimes prompts them to quit for several seasons one 
sfiore for another; and then return to their accustomed 
harbour; are questions that curiosity may ask; but phi- 
losophy can hardly resolve. We must dismiss inquiry; 
satisfied with the certainty of the facts. 

The Cod seems to be the foremost of this wandering 
tribe; and is only found in ojir northern part of the 
world. This animaPs chief place of resort }s on the 
banks of Newfoundland; and the other sand-banks that 
lie off Cape Breton* That extensive flat seems to be 
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no other than the broad top of a sea mountain^ extend- 
ing for above five hundred miles long, and surrounded 
with a deeper sea. Hither the cod annually repair in 
numbers beyond the power of calculation^ to feed on tiie 
qu^tity of worms that are to be found there in the 
sandy bottom. Here they are taken in such quantities 
that they supply all Europe with a considerable share 
of provision. The English have stages erected all along 
the shore for salting and drying them; and the fisher- 
men^ who take them with the hook and line^ which is 
their method, draw them in as fast as they can throw 
out. This immense capture, however^ makes but a 
very small diminution when compared to their numbers; 
and when their provision there is exhausted, or the sea- 
son for propagation returns^ they go off to the polar seas, 
where they deposit their roes in full security, from 
thence want of food forces them, as soon as the first more 
southern seas are open, to repsdrsouthward for subsist- 
ence. Nor is this fish an unfrequent visitant upon our 
own shores; but the returns are not so regular, nor does 
the capture bear any proportion to that at Newfound- 
land. 

The Haddock, the Whiting, and the Mackerel, are 
thought by some to be driven upon our coasts rather by 
their fears than their appetites, and it is to the pursuit 
of the larger fishes we owe their welcome visits. It is 
much more probable that they come for that food which 
is found in more plenty near the shore than farther out 
at sea. One thing is remarkable, that their migrations 
seem to be regularly conducted. The grand shoal of 
haddocks that comes periodically on the Yorkshire coasts, 
appeared there in a body on the 10th of December, 
1766, and exactly on the same day in the following year. 
This shoal extended from the shore near three miles ia 
breadth, and in length for more than forty. The limits 
of a shoal are precisely known; for if the fishermen put 
down their lines at the distance of more than three miles 
from the shore, they catch nothing but dog-fish — a proof 
that the haddock 18 not there. 
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But of all migratiiig fish^ the Herring and the Pil- 
chard take the most adventurous voyages. Herrings 
are found in the greatest abundance in the highest north- 
em latitudes. In those inaccessible seas^ ^at are cov- 
ered with ice for a great part of the year, the herring 
and pilchard find a quiet and sure retreat from all their 
numerous enemies: thither neither man, nor their still 
more destructive enemy, the fin-fish, or the cachalot, 
dares to pursue them. The quantity of insect food 
which those seas supply is very great; whence, in that 
remote situation, defended by the icy rigour of the cli- 
mate, they live at ease, and multiply beyond expres- 
sion. From this most desirable retreat Anderson sup- 
poses they would never depart, but that their numbers 
render it necessary for them to migrate, and as with 
bees from a hive, they are compelled to seek for other 
retreats. 

For this reason, the great colony is seen to set out 
from the Icy Sea about the middle of winter, composed 
of numbers that if all the men in the world were to Be 
loaded with herrings, they would not carry the thou- 
sandth part away. But they no sooner leave their re- , 
treats but millions of enemies appear to thin their squad- 
rons. The fin-fish and the cachalot swallow barrels at 
a yawn; the porpoise, the grampus, the shark, and the 
whole numerous tribe of dog-fish, find them an easy 
prey, and desist from making war upon each other: but 
still more, the unnumbered flocks of sea-fowl that chiefly 
inhabit near the pole, watch the outset of their danger- 
ous migration, and spread extensive ruin. 

In this exigence, the defenceless emigrants find no 
other safety but by crowding closer togeAer, and leav- 
ing the outmost bands the danger of being the first de- 
voured: thus, like sheep when frighted, tfeatt always run 
together in a body, and each finding some protection in 
being but one of many that are equally liable to invasion, 
they are seen to separate into shoals, one body of which 
moves to the west, and pours down along the coasts of 
America, as far south as Carolina, and but seldom far- 
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ther. In Cl»sapeakeBay>tkcftimuidinttnd«&m<>f these 
if h is so great that they cover the shores In such quan- 
tities as to become a nuisanee. Those that hddf more to 
the east^ uid come down towards Europe^ endeavour to 
save themselves from their merciless pursuers by ap- 
proaching the first shore they can find; and that which 
first oflfers in their descent is the coast of Iceland^ in the 
I)^;inning of March. Upon their arrival on that coasts 
their phaJanx^ which has already suffered considerable 
diminutions^ is nevertheless of amazing extent^ depths 
and closeness^ covering an extent of shore as lai^ as the 
island itself. The wbale water seems alive^ and is seen 
so black with them to a great distance^ that the number 
seems inexhaustible. There the porpoise and the shark 
continue their depredations^ and the birds devour*what 
quantities they please. By these enemies the herrings 
are cooped up into so close a body^ that a shovel^ or any 
hdlow vessel put into the water^ tekes them up without 
brther trouble. 

That body which comes upon our coasts hegm to ap* 
pear off the Shetland Isles in April. These are tJie 
forerunners of the grand shoal which descends in June; 
while its arrival is easily announced by the number of 
its greedy attendants, the gannet^ the gull, the sharks 
and the porpoise. When the main body is arrived, its 
breadth and depth is such as to alter the very appear- 
ance of the ocean. It is divided into distinct columns^ 
of five or Ax miles in length, and three or four broM; 
while the water before them curls up> as if forced out 
of its bed. Sometimes they sink for the space of ten or 
fifteen minutes, then rise again to the suiHEsu^; and in 
bri^t weather reflect a variety of splendid c(^urs^ like 
a field bespangled with purple, gold, and aspire. 

The fishermen are mdy prepared to give Aem a 
proper receptkm; and by nets made for the occasion^ 
they take sometimes nhwe two thousand barrels at a 
single drmight. 

From the Shetland Isles another body of this great 
army, where it divides, goes off to the western coasts q£ 
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Ireland^ where they meet witii a seeond necessity of di- 
viding. The one takes to the Atlantic^ where it is soon 
lost in that extensive oeean; the other passes into the 
Irish Sea^ and furnishes a very considerable capture to 
the natives. 

In this manner the herrings^ expelled from their na- 
tive seas, seek those bays and shores where they can 
find foody and the best defence against their unmerciful 
pursuers of die deep. In gene^, the most inhabited 
chores are the places where the larger animals of the 
deep are least fond of pursuing, and tiiese are chosen by 
the herring as an asylum firom ^*eater dangers. Thus, 
along the coasts of Norway, the German shores, and the 
northern shores of France, these animals are found punc- 
tual in their visitations. In these diibrent places they 
produce their young, which, when come to some degree 
of maturity, attend the general motions. After the de- 
struction of such numbers, the quantity that attempts to 
return is but small; and Anderson doubts whether they 
ever return. 

Such is the account ^ven of the migration of th^e 
fishes,* by one who, of all others, was best acquainted 
with their history; and yet many doubts arise in every 
part of the migration. '[Die most obvious which hi^ 
been made is, that though such numbers perish in their 
descent from the north, yet in cinnparison to those that 
survive, the account is triffing; and it is supposed, that 
of those taken by man, the proportion is not one to a 
million. Their regulariy leaving the shore also at a 
stated time, would imply that they are not in. their 
visits under the impulse of necessity. In fact, there 
seems one circumstance that shows these animals govern- 
ed by a choice with respect to the shores they pitch 
upon, and not blindly driven from one shore to another. 
What I mean is, their fixing upon some shores for seve- 
ral seasons, or, indeed, for several ages together? and, 
after having regularly visited them every year, thenca^ 
priciousJy forsaki%tg them never more to return. The 
first great bank for herrings was along the shores of 
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Nprway. Befo^ the year 1584, the number of ships 
from all parts of Europe that resorted to that shore ex- 
ceeded some thousands. The quantity of herrings that 
were then assembled there was such, that a man who 
should put a spear in the water, as Olaus Magnus as- 
serts, would see it stand on end, being prevented from 
falling. But soon after that period, these animals were 
seen to desert the Norway shores^ and took up along the 
German coast, where the Hanse towns drove a very 
great trade by their capture and salej but, for above a 
century, the herrings have in a great measure forsaken 
them, and their greatest colonies are seen in the British 
Channel, and upon the Irish shores. It is not easy to 
assign a cause for this seemingly capricious desertion; 
whether the number of their finny enemies, increadng 
along the northern coasts, may have terrified the her- 
ring tribe from their former places of resort, or whether 
the quantity of food being greater in the British Chan- 
nel, may not allure them thither, is not easy to deter- 
mine. 

The Pilchard, which is a fish differing little from the 
herring, makes the coast of Cornwall its place of princi- 
pal resort. Their arrival on that coast is soon proclaim- 
ed by their attendants the birds, and the larger fishes; 
and the whole country prepare to take the advantage of 
this treasure, providentially thrown before them. The 
natives sometimes enclose a bay of several miles extent 
with their nets called saines. To direct them in their 
operations, there were some years ago (but I believe 
they are discontinued) several men placed on eminences 
near the shore, called huers, who, with brooms in their 
hands, gave signals where the nets were to be extended, 
and where the shoals of fishes lay: this they perpeived 
by the colour of the water, which assumed a tincture 
from the skoals beneath. By these means they some- 
times take twelve or fifteen hundred barrels of pilchards 
at a draught, and they place them in heaps on the shore. 
It often happens, that the quantity caught exceeds the 
salt or the utensils for curing them; and then they are 
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carried off to serve for the purposes of manure. This 
fishery employs not only great numbers of mtn at sea, 
training them to naval affairs^ but also numbers of wo- 
men and children at land^ in salting and curing the fish; 
in making boats^ nets^ ropes^ and casks^ for the purpo- 
ses of taking or fitting them for sale. The poor are fed 
with the superfluity of the capture; the land is manured 
with the ofials; the merchant finds the gain of commis- 
sion and honest commerce; the fisherman^ a comfortable 
subsistence from his toil. '^ Ships/^ says Dr. Borlasse, 
^^are often freighted hither with salt^ and into foreign 
countries with the fish^ carrying ofi^ at the same time a 
part of our tin. The usual produce of the number of 
hogsheads exported for ten years, from 1747 to 1756 
inclusive, amounted to near thirty thousand hogsheads 
each year: every hogshead has amounted, upon an aver^ 
age, to the price of one pound thirteen shillings anA 
three pence. Thus the money paid for pilchards ex- 
ported has annually amounted to near fifty th(msand 
pounds.'^ 

Whence these infinite numbers are derived, still re- 
mains obscure; but it will increase our wonder to be 
told, that so small a fish as the Stickleback, which is 
seldom above two inches long, and that one would think 
could easily find support in any water, is yet obliged to 
eolooize, and leave its native fens in search of new habi- 
tations. Once every seventh or eighth year amazing 
shoals of these appear in the river Welland, near Spal- 
ding; and come up the stream, forming one great co- 
lumn. They are supposed to be multitudes collected 
in some of the fens, till, over charged with numbers, 
they are periodically obliged to migrajte. An idea may 
be had of their numbers, when we are informed, that 
a man, employed by a farmer to take them for the pur- 
pose of manuring his grounds, has got, for a considera- 
ble time^ four shillings a-day, by selling them at a*hidf- 
penny a bushel! 

Thus we see the amazing propagation of fishes along 
. our own coasts and rivers; but their numbers bear no 
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propordon to die Fast quantities found among the islands 
of the Indian Ocean. The inhabitantsofth^ countries 
arq not under the necessity even of providing instni- 
inents Sor fishing; it is but going down to the shore, and 
there the fish are found in great numbers in the plashes 
that still continue to have «i^ater in them. In some of 
these places the quantity is so great, that they are left 
in shoals on those swamps, dried up by the sun, and 
' their putrefaction contributes to render the country un- 
healthful. 

This power of increasing in these animals exceeds 
our idea, as it would, in a very short time, outstrip ail 
calculation. A single herring, if suffered to multiply 
unmolested and undiminished for twenty years, would 
show a progeny greater in bulk dian ten such globes as 
that we live upon. But happily the balance of natiire 
itiexaetly preserved, and their consumption is equal to 
their fecundity. For this reason we are to consider the 
porpoise, the shark, or the cod-fish, not in the light of 
plunderers and rivals, but of benefactors to mankind. — 
Without their assistance, the sea would soon beccmie 
overcharged with the burden of its own productions; and 
that element, which at present distributes health and 
plenty to the shore, wwld but load it with putre&ctiim. 

In the propagation of all fish some degree of warmth 
seems absolutely necessary, not only to their preserva- 
tion, but to the advancement of their posterity. Their 
spawn is always deposited in those places where the 
sun-beams may reach them, either at the bottom of dud- 
low shores, or floating on iJie surface in deeper waters. 
A small degree of heat answers all the purposes of in- 
cubation, and the animal issues from the egg in its state 
of perfect formation, never to undei^o any succeeding 
change. 

Yet still I have some doubts whether most fish come 
from the egg completely formed. We know that in all 
the frog tribe, ana many of the lizard kind, they are 
produced from the egg in an imperfect form. The tad- 
pole, or young fr*og, with its enonnows head and slen- 
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der tail/ sore wdl known: a specias of tlfe lizflM alto^ 
which is excluded fromf the *elt without legs; only ac- 
quires them by degrees^ and not till after some time 
does it put off its serpent form. It is probable that 
some kinds of fish in like manner suffer a change; and 
thoi^h it be t(H) inconsiderable to strike the fisherman or 
the inattentive spectator^ yet it makes a very material 
differ^ice to the naturiilist^ and would perhaps disar* 
range his most fkvourite systems. A slight alteration 
in the fins or bones that cover the gills, would overturn 
the whole &bric of the most applauded ichthyologist; 
and yet, as I observed, it is most probable that these 
minute alterations often take place. 

Asa proof of this, during the month of July there ap- 
pear near Greenwich innumerable shoals of small fishes, 
which are known to the Londoners by the name of White 
Bait. It is universally agreed that they are the young 
of some fish; they are never seen but at this time of the 
year, and never found to have any roe, a circumstance 
that proves their not being come to maturity. The 
quantity is amazing; and the fish that produces them in 
such numbers must be in plenty, though it is not yet 
known what that fish is, as they correspond with no 
other species whatever. They most resemble the smelt 
in form; and yet they want a fin which that animal is 
never without. They cannot be the bleak, as they are 
never found in other rivers where the bleak breeds in 
great abundance. It is most probable, tijerefore, that they 
are the young of some animal not yet come to their per- 
fect form, and therefore reducible to no present system. 

Tli^ time that spinous fishes cimtinue in the pea is in 
proportion to the size of the kind. It is a rule that chiefly 
holds through nature, that the larger the animals are, 
the longer they continue before excltteion. This, I say, 
holds generally through all nature, though it is not 
easy to assign a cause for so well knoWn a truth. It 
may probably be, that as all large bodies take a longer 
time to grow hot than small ones, so the larger the e^, 
the longer influence of vital warmth it requires to reach 
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through all its recesses^ and to unfold the dormant springs 
that wait to be put into motion/ 

The manner in which the eggs of fishes are impreg<* 
Bated is wholly unknown. All that obviously offers is^ 
that in ponds the sexes are often seen together among 
the long grass at the edge of the water; that there they 
seem to struggle^ and that during this time they are in 
a state of suffering; they grow thin, they lose their ap- 
petite^ and their flesh becomes flabby; the scales of some 
grow rough, and they lose their lustre. On the con- 
trary, when the time of coupling is over, their appetite 
returns, they re-assume their natural agility, and their 
scales become brilliant and beautiful. 

Although the usual way with spinous fishes is to pro- 
duce by spawn, yet there are some, such as the eel and 
the blenny, that are known to bring forth their young 
alive. Bowlker, who has written a treatise upon fish- 
ing, seems to determine the question relative to the vi- 
viparous production of eels, upon the authority of one 
or two credible witnesses. An eel, opened in the pre- 
sence of several persons of credit, was found to have an 
infinte number of little creatures, closely wrapped up 
together in a lump about the size of a nutmeg, which 
being put into a basin of water, soon separated and swam 
about: yet still, whether these may not have been worms 
generated in the animalfs body, remains a doubt; for 
there ace scarcely any fishes that are not infested with 
worms in that manner.* 

With respect to the growth of fishes it is observed, 
that among carps particulariy, the first year they grow 
to about the size of the leaf of a willow tree; at two years, 
they are about four inches long. They grow but one inch 
more the third season, which is five inches. Those of 
four years old are about six inches, and seven after the 

£* The eel was formerly thought to be oviparous; it is now 
known that it is viviparous. Mr. Chartwjrnd observes, that if 
the aperture under the belly of the eel, which looks red in the 
montn of May, be cut open at that time, the young eels will be 
seen to come forth alive after the operation.] 
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fifth. From that to eight years old they are found to 
. be large in proportion to the goodness of the pond^ from 
eight to twelve inches. With regard to sea fish, the 
fishermen assure us, that a fish must be six years old 
before it is fit to be served up to table. They instance 
it in the growth of a mackerel. They assure us that 
those of a year old are as large as one's finger; that 
those of two years, are about twice that length; at three 
and four years, they are that small kind of mackerel 
that have neither milts nor roes; and between five and 
six, they are those full grown fish that^are served up to 
our tables. In the same manner, with regard to flat 
fishes, they tell us, that the turbot and barbie at one 
year are about the size of a crown piece; the second 
year as large as the palm of one's hand; and at the fifth 
and sixth year they are large enough to be served up to 
table. Thus it appears that fish are a considerable time 
in coming to their full growth, and that they are a long 
time destroyed before it comes to their turn to be des- 
troyers.* 

All fish live upon each other in some state of their 
existence. Those with the largest mouths attack and 
devour the larger kinds; those whose mouths are less, 
lie in wait for the smaller fry; and even these chiefly 
subsist upon spawn. Of those which live in the ocean, 
of the spinous kinds, the Dorado is the most voracious. 
This is chiefly found in the tropical climates, and is at 
once the most active and the most beautiful of the fin- 
ny region. It is about six feet long; the back all over 
enamelled with spots of a bluish-green and silver; the 
tail and fins of a gold colour; and all have a brilliancy 
of tint, that nothing but nature's pencil can attain to; 
the eyes are placed on each side of the head, large and 
beautiful, surrounded with circles of shining gold. In 
the seas where they are found, these fish are always . 
in motion, and play round ships in full sail with ease 
and security; for ever either pursuing or pursued, they 

*Traite de^ Peches, par Monsieur Duhamel. Sect 3, p. 100. 
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are seen continually in a state of warfio^^ either de^ 
fencing themselves a^isst the shark^ or darting after 
the smaller fisbes* Of all others^ the Flying-fish laost 
abounds in these seas; and as it is a small animal^ seldom 
growing above the size of a herrings it is chiefly sought 
by the dorado. Nature has furni^d each^ respec^ 
tively, with the powers of pursuit and evasion. The 
dorado being above six feet long, yet not thicker than 
a salmon, and furnished with a foil complement of fins^ 
cuts its way through the water with aipaziAg rapidity: 
on the otJier hand, the flying^fisb is furnished with two 
pair of fins longer than tike body, and these also moved 
by a stronger set of muscles tJian any other^ This 
equality of power seems to furnish one of the most en-* 
tertaining spectacles those seas can exhibit. The efforts 
to seize on the one side, and the arts of escaping on 
the other, are perfectly amusing^ The dorado is seen 
upon this occadon darting after its prey, which will not 
leave the water, wbile it has Uie advantage of swim- 
ming, in the beginning of the chase. But, like a 
hunted hare, being tired at last, it then has recourse to 
another expedient for safety, by flight. The long fins> 
which began to grow useless in the water, are now ex- 
erted in a different manner and different direction to 
that in which they were employed in swimming: by 
this means the timid little animal rises from the water^ 
and flutters over its surface for two or three hundred 
yards, till the muscles employed in moving the wings 
are enfeebled by that particular manner of exertion. 
By this time, however, they have acquired a firesh 
power of renewing their efforts in the water, and the 
animal is capable of proceeding with some velocity by 
swimming: still, however,' the active enemy keeps it in 
view, and drives it again from the deep; till, at lengthy 
.the poor little creature is seen to dart to shorter dis- 
tances, to flutter with greater efltort, and to drop down 
at last into the mouth of its fierce pursuer. But not 
the dorado alone, all animated nature seems combined 
against this little fish, which seems possessed of double 
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powers^ only to be subject to greater dangers. For 
though it should escape from its enemies of the deep^ 
yet the tropic bird md the albatross are fyrever upon 
the wing to seize it. Thus pursued in either element^ 
it sometimes seeks refuge from a new enemy; and it is 
not unfrequent for whole shoals of them to fall^on ship- 
board^ where they fumidh man with an object of useless 
curiosity. 

The warfare in fresh water is not carried on with 
such destructive activity^ nor are the inhabitants of that 
element so numerous. It would seem liiat there issome-^ 
thing more favourable to the fecundity of fishes in the 
ocean, than in an element less impregnated with salt. It 
has been the opinion of some philosophers, that all fish 
are natives of that great reservoir, and that only colo- 
nies have been sent up rivers, either through accident 
or the necessity of procuring subsistence. They have 
beea lead to this opinion by the superior fecundity of 
sea fi^, which breed twenty to one; as well as by their 
superiority in strength and size over those of the same 
kind found in lakes and rivers. This is a matter too re- 
motely speculative to be worth pursuing; but certain it 
is, that in fresh water fishes seem to abate much of their 
courage and rapacity, pursue each other with less vio- 
lence, and seem to be less powerfully actuated by all 
their appetites. The greediness with which sea fish de- 
vour the bait is prodigious,' if compared with the man- 
ner they take it in fresh water. Th^ lines of such fish- 
ermen ts go off to sea, are coarse, thick, and clumsy, 
compared to what are used by those who fish at land. 
Their baits are seldom more than a piece of a fish, or the 
flesh of some quadruped, stuck on the hook in a bung- 
ling manner, and scarcely any art is employed to con- 
ceal the deception. But it is otherwise in fresh water; 
Uie lines must often be drawn to a hair^ike fineness; 
they must be tinctured of the peculiar colour of the 
stream; the bait must be formed with the nicest art, and 
even, if possible, to exceed the perfection of nature; yet 
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still the fishes approach it with diffidence, and oftea 
swim round it with disdain. The cod on the banks of 
Newfoundland, the instant the hook, which is only bait- 
ed with the guts of the animal last taken, is dropped 
into the water, darts to it at once, and the fishermen 
have but to pull up as fast as they throw down. But it 
is otherwise with those who fish in fresh water, they 
must wait whole hours in fruitless expectation; and the 
patience of a fisherman is proverbial among us. 

This comparative neglect of food, which is found in 
all the tribes of fresh water fishes, renders them less 
turbulent and less destructive among each other. Of 
all these, the Pike is the most active and voracious; 
and our poets, whose business it is to observe the sur- 
face of nature, have called it the tyrant of the watery 
plain. In fact, in proportion to its strength and celeri- 
ty, the pike does some mischief; but what are its eforts 
compared to those of the cachalot or the shark? they 
resemble the petty depredations of a robber, put ia com- 
petition with the ravages of a conqueror! However, the 
pike will attack every fish less than itself; and it is 
sometimes seen choaked by attempting to swallow such 
as are too large a morsel. It is immaterial of what spe- 
cies the animal it pursues appears to be, whether of an- 
otlier or its own, all are indiscriminately devoured; so 
that every fish owes its safety to its minuteness, its de- 
lerity, or its courage: nor does the pike confine itself 
to feed on fish and frogs, it will draw dowa the fvater- 
rat and the young ducks as they are swimming about. 
Gesner tells us of a mule that stooped tb drinl in the 
water, when a famished pike that was near seized it by 
the nose, nor was it disengaged till the beast flung it on 
shore. So great is their rapacity (hat they will con- 
tend with the otter for his prey, and even endeavour to 
force it from him. For this reason it is dreaded by all 
other fish; and the small ones show the same uneasiness 
and detestation at the presence of their tyrant, as the 
little birds do at the sight of a hawk or an owl, WheE 
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the pike lies asleep near the surfiatce^ as is frequently the 
case* the lesser fish are obseryed to swim around it in 
vast numbers^ with a mixture of caution and terror. 

The other tribes of fresh water fish are much inferior 
to thi& animal in courage and rapacity: they chiefly sub* 
sist upon worms and insects^ pursuing them at the bot- 
toni; or jumping after them to the sur&ce of the water. 
In winter also their appetites seem entirely to forsake 
them; at least they continue in so torpid a state that few 
baits will tempt them to their destruction. At that sea- 
son they forsake the shallow water^ and seek those deep 
holes to be found in every river, where they continue 
for days together without ever appearing to move. The 
cold seems to affect them; for at that time they lie close 
to the bottom, where the water is most warm, and sel- 
dom venture out except the day be peculiarly fine, and 
the shallows at the edges of the stream become tepified 
h;f the powerful rays of the sun. Indeed I have been 
assured, that some fishes may be rendered so torpid by 
the cold in the northern rivers as to be frozen up in the 
great masses of ice, in which they continue for several 
months together, seemingly without life or sensation, 
the prisoners of congelation, and waiting the approach 
of a warmensun to restore them at once to life aiKl liber- 
ty. Thus that cheerful luminary not only distributes 
health and vegetation to the productions of the earth, 
but is ardently sought even by the gelid inhabitants of 
the water. 

As fish are enemies one to another, so each species is 
infested with worms of different kinds peculiar to itself. 
The great fish abound with them; and the little ones are 
not entirely free. These troublesome vermin lodge 
themselves either in the iaws and the intestines inter- 
nally, or near the fins without. When fish are healthy 
and fiait they are npt much annoyed by them; but in win- 
ter, when they are lean or sickly, they then suffer very 
much. 

Nor does the reputed longevity of this class secure 
them from their peculiar disorders. They nre not only 
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have a shelly not quite of a stony hardness^ but rather 
resembling a firm erust^ and in some measure capable 
of yielding. Testaceous fishes, such as the oyster or 
cockle, are furnished with a shell of a stony hardness, 
very britde, and incapable of yielding. Of the crus- 
taceous kinds are the Lobster, the Crab, and the Tor- 
toise: of the testaceous, that numerous tribe of Ojrsters, 
Muscles, Cockles, and Sea Snails, which offer with in- 
finite variety. 

The crustaceous tribe seems to hold the imiddle rank 
between fishes, properly so called, and those snail-like 
animab that receive the name of testaceous fishes. 
Their muscles are strong and firm, as in the former; 
their shell is self-produced, as among the latter. '[Riey 
have motion, and hunt for food with great avidity, like 
the former. They are incapable of swimming, but 
creep along the bottom, like the latter: in short, they 
form the link that unites these two classes that seem so 
very opposite in their natures. 

Of testaceous fishes we will speak hereafter. As to 
animals of the crustaceous kind, they are very numerous; 
their figure offers a hundred varieties; but as to their 
nature, they are obviously divided into two very distinct 
kinds, differing in their habits and their conformation. 
The chief of one kind is the Lobster: the chief of the 
other, the Tortoise. Under the Lobster we rank the 
Prawn, the Craw Fish, the Shrimp, the Sea Crab, the 
Land Crab, and all their varieties. Under the Sea 
Tortoise, the Turtle, the HawksMll Turtle, the Land 
Tortoise, and their numerous varieties. 



CHAPTER n. 

Crustaceous Animals of the Lobster Kind. 

However different in figure the L<^ter and the 
Crab may seem, their manners and conformation are 
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nearly the same. With all the voracious appetites of 
fishes^ Aey are condemned to lead an insect life at the 
bottom of the water; and though pressed by continual 
hunger^ they are often obliged to wait till accident 
iHings them their prey. Though without any warmth 
in their bodies^ or even without red blood circidating 
thrcmgh their veins^ they are animals wonderfully vo- 
racious. Whatever ihej seize upon that has life is sure 
Uy perish^ though never so well defended; they even 
devour each other; and to increase our surprise still 
more^ they may^ in some measure^ be said to eat them- 
selves^ as they change their shell and their stomach 
every yeary and their old stomach is generally the first 
morsel that serves to glut the new.* 

The Lobster is an animal of so extraordinary a form^ 

that those who first s^ it are apt to mistake the head 

for the tail; but it is soon discovered that the animal 

moves with its claws foremost; and that the part which 

plays withiu itself by joints^ like a coat of armour^ is the 

tail. The two great claws are the lobster^s instn^ents 

of provision and defence; these^ by opening like a pair 

Qf nipperS; have great strength^ and take a firm hold; 

they are usually notched like a saw^ which still more 

increases their tenacity. Besides these powerful instru- 

mentS; which may be considered as arms^ the lobster 

has eight legs^ four on each side; and these^ with the 

tail, serve to give the animal its progressive and sideling 

motion. Between the two claws is tiie animal's head, 

, very small; and furnished with eyes that seem like two 

black homy specks on each side; and these it has a 

power of advancing out of the socket, and drawing in 

at pleasure. The mouth, like that of insects, opens the 

long way of the body; not crosswise as with man and 

the higher race of animals. It is furnished with two 

teeth for the bomminution of its food; but as these are 

not sufficient, it has three more in the stomach, one on 

p That lobsters and crabs change their shells annually is well 
known; but it is not jet ascertained that they also chsmge their 
8to)nadis«] 
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tores of the bellyt where^ like a pair of jumps^ it was 
before but seemmgly united. It also seems turned in- 
side out^ and its stomach comes away with its shell. Af- 
ter this^ by the same operation^ it disengages itself of the 
claws^ which burst at the joints; the animal^ vrith a tre- 
mulous motion^ casting them off as a man would kick off 
a boot that was too big for him. 

Thus^ in a short time^ this wonderful creature finds 
itself at liberty; but in so weak uid enfeebled a state^ 
that it continues for several hours motionless. Indeed^ 
so violent and painful is the operation that many of them 
die under it; and those which survive are in. such a 
weakly state for some time^ that they nether take food 
nor venture from their retreats. Immediately after 
this change^ they have not only the softness^ but the 
timidity of a worm. Every animal of the deep is then 
a powerful enemy^ which they can ndther escape nor 
oppose; and this^ in fact^ is the time when the dog-fish^ 
the cod, and the ray, devour them by hundreds. But 
this state of defenceless imbecility continues for a very 
short time: the animal in less than two days, is seen to 
have the skin that covered its body grown almost as 
hard sts before; its appetite is seen to increase; and 
strange to behold! the first object that tempts its glut- 
tony is its own stomach, which it so lately was disengag- 
ed from. This it devours with great eagerness, and 
some time after eats even its former shell. In about 
forty-eight hours, in proportion to the animal's health 
and Arength, the new shell is perfectly formed, and as 
hard as that which was but just thrown aside. 

To contribute to the speedy growth of the shell, it is 
supposed by some that the lobster is supplied with a 
very extraordinary concretion within its oody, that is 
converted into the shelly substance. It is a chalky 
substance, found in the lower part of the stomach cfM 
lobsters, improperly called crab's-eyes, and sold under 
that tide in the shops. About the time the lobster 
quits its shell, the teeth in the stomach break these 
stones to pieces, and the fluids contained therein dis^ 
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solve them. This fluid/ which still remains in the new 
stomachy is thought to be reptete with a petrifying quali- 
ty^ proper for forming a new shell: however^ the con- 
creting power that first formed these^ shows a suffi- 
cient power in the animal to produce also the shell; and 
it is going but a short way in the causes of things^ when 
we attempt to explain one wonder by another. 

When the lobster is completely equipped in its new 
shelly it then appears how much it has grown in the 
space of a very few days: the dimensions of the old 
shell being craipared with those of the new^ it will be 
found that the creature is increased above a third in its 
size; and^ like a boy that has outgrown his clothes^ it 
seems wonderful how the deserted shell was able to con- 
tBon so grei4 an animal as entirely fills up the new. 

The creature thus furnished^ not only with a com- 
plete coverings but also a greater share of strength and 
courage^ ventures more boldly among the animak at the 
bottom; and not a week passes that in its combats it does 
not suffer some mutilation. A joints or even a whole 
claw^ is sometimes snapped off in these encounters. At 
certain seasons of the year these animals never meet 
each other without an engagement. In these^ to come 
off with the loss of a leg^ or even a claw^ is considered 
as no great calamity; the victor carries off the spoil to 
feast upon at leisure^ while the other retires from the 
defeat to wait for a thorough repair. This repair it is not 
long in procuring. From the place where the joint of 
the claw was cut away^ is seen in a most surprising man- 
ner to bourgeon out the beginning of a new claw. This, 
if observed, at first is small and tender, but grows, in 
in the space of three weeks, to be almost as large and 
as powerful as the old one. I say almost as large, for it 
never arrives to the full size; and this is the reason we 
generally find the claws of lobsters of unequal magnitude! 

After what has been thus described, let us pause a 
little to reflect on the wonders this extraordinary crea- 
ture offers to our imagination! An animal without bones 
on the inside, yet furnished with a stomach capable of 
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fi&ger^ while the crab is makii^ oS*^ In inct it loses 
no great matter, by leaving a leg or an arm^ for they 
soon grow again^ and the animal is found as perfect as 
before. 

TMs^ however^ is the least surprising part of thk 
creature^s history; and what I am going to relate^ were 
it not as well known and as confidendy confirmed as 
any other circumstance in natural history^ might well 
stagg^ our belief. These animals live not ^y in a 
kind of orderly society in their retreats in the moun- 
tains^ but regularly once a-year march down to the sea- 
side in a body of some millions at a time. As they mul- 
tiply in great numbers^ they choose the months of April 
or May to begin their expedition; and then sally out by 
thmisands from the stumps of hollow trees, fnmi the 
clefts of rocks; and from the holes which they dig for 
themselves under the surface of the earth. At that 
time the whole ground is covered with this band of ad- 
venturers; there is no setting down (me's foot without 
treading upon them.f The sea is their place of desti- 
nation^ and to that they direct their march with right- 
lined precision. No geometrician could send them to 
their destined station by a shorter course; they neither 
turn to the right nor left) wjhatever obstacles intervene; 
and even if tiiey meet with a house^ they will attempt 
to scale the walls to keep the unbroken tenor of their 
way. But though this be the general order of their 
route^ they upon other occasions are compelled to con- 
form to the face of the country; and if it be intersect- 
ed by riv^^s^ they are then seen to wind alcmg the 
course of the stream. The procession sets f(»*ward from 
the mountains with the regularity of an army under the 
guidance of an experienced commander. They are com- 
monly divided into three battalions; of which the first 
consists of the strongest and boldest males^ fliat, like pio- 
neers^ march forws^rd to clear the route and face tlie 

* Brown's Jamaica, p. 423. 

t Labat, Voyage aux Isles Francoises, vol. ii. p. 221. 
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greatest dangers. Th^^e are often obliged to halt for 
want of rain^ and go into the most convenient encamp- 
ment till the weather changes. The main body of the 
army is c(»nposed df females^ which never leave the 
mountains till the rain is set in for some time^ and then 
descend by regular battalia^ being formed into columns 
of fifty paces broad^ and three miles deep^ and so close 
that they almost cover the ground. Three or four days 
after this the rear-guard fdlows; a straggling undisci- 
plined tribe^ consisting of males luid females^ but neither 
so robust nor so numerous as the former. The night is 
their chief time of proceeding: but if it rains by day, 
they do not fail to profit by the occasion/ and they con- 
tinue to move forward in their slow uniform manner. 
When the sun shines and is hot upon the surface of the 
ground, they then make an universal halt, and wait till 
the cool of the evening. When they are terrified they 
march back in a confused disorderly manner, holding up 
their nippers, with which tliey sometimes tear off a 
a piece of the skin, and then leave the weapon where 
they inflitted the wound. They even try to intimi- 
date their enemies, for they often clatter Uieir nippers 
together, as if it were to threaten those that come to dis- 
turb them. But though they thus strive to be fpratida- 
ble to man, they are much more so to each other; for 
they are possessed of one most unsocial property, which 
is, that if any of them by accident is maimed in such a 
manner as to be incapable of proceeding, the rest fall 
upon and devour it on the spot, and then pursue th^ir 
journey. 

When after a fetiguing march, and escaping a thou- 
sand dangers, (for they are sMietimes three months in 
getting to the shore,) they have arrived at their destin- 
ed port, they prepare to cast their spawn. The peas 
are as yet within their bodies* and not excluded, as is 
usual in animals of this kind> under the tail; for the crea- 
ture waits for the benefit of the sea water to help the 
delivery. For this purpose, the crab has no sooner 
reached the shore, than it eagerly goes to the edge of 
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tke water^ and lets the wayes wash over its body two op 
three times. This seems only a preparation for brings 
ing the mawn to matarity; for without farther delay 
they witndraw to seek a lodging upon land: m th^ 
mean time^ the spawn grows larger^ is excluded out of 
the body^ and sticks to the barbs under the flap^ or 
more properiy the tail. This bunch is seen as big as a 
hen's e^9 and exactly resembling the roes of herrings. 
In this state of pregnancy, they once more seek the 
shore for the last time, and shaking off their spawn into 
the water, leave accident to bring it to maturity. At 
this time whole shoals of hungry fish are at the shore in 
expectation of this annual supply; the sea to a great dis* 
tance seems black with them, and about two-thirds of 
the crabbs' eggs are immediately devoured by these ra> 
pacious invaders. The eggs that escape are hatched 
under the sand; and soon after millions at a time of these 
little crabs are seen quitting the shore, and slowly tra- 
veiling up to the mountains. 

The old ones, however, are not so active to return; 
they have become so feeble and lean, that they can 
hardly creep afeng, and the flesh at that time changes 
its colour. The most of them, therefore, are obliged 
to continue in the flat parts of the country till they re- 
cover, makmg holes in the earth, which they cover at 
the mouth with leaves and dirt, so that no air may en- 
ter. There they throw off their old shells, which they 
leave as it were quite whole, the place where tiiey 
opened on the belly being unseen. At that time they 
are quite naked, and almost without motion, for six 
days together, when they become so fat as to be delicious 
food. They have then under their stomachs four large 
wMte stones, which gradually decrease in proportion 
as the shell hardens, and when they come to perfectioa 
are not to be found. It is at that time that the animal is 
seen slowly making its way back; and all this is inost 
eommoiily performed in the space of ax weeks. 

This animal when possessed of its retreats in the 
moufttainsL is impregnable; for only subsisting upon ve- 
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get^bles; it seldom ventupes out; and its habitation be- 
ing in the most inaccessible places, it remains for a gf eat 
part of the season in perfect security. It is only when 
impelled by the desire of bringing forth its young, and 
when compelled to descend into the fiat country, that it 
is taken. At that time the natives wait for its descent 
in eager expectation, and destroy thousands; but disre- 
garding the bodies, they only seek for that small spawn 
which lies on each side of the stomach within the shell, 
of about the thickness of a man's thumb. They are 
mnch more valuable upon their return, after they have 
cast their shell; for being covered with a skin resem- 
bling soft parchment, almost every part except the sto- 
mach may be eaten. They are taken in their holes by 
feeling for them in the ground with an instrument; they 
are sought after by night, when on their journey, with 
flambeaux. The kistant the animal perceives itself at- 
tacked, it throws itself on its back, and with its claws 
pinches most terribly whatever it happens to fasten on. 
But the dexterous crab-catcher tak«s them by the hin- 
der legs in such a manner that its nippers cannot touch 
him, and thus he throws it into his bag. Sometimes 
also they are caught when they take refuge at the bot- 
tom of holes, in rocks by the sea-side, by clapping a 
stick at the mouth of the hole, which prevents their 
getting oat; and then, soon after, the tide coming enters 
the hole, and the animal is found upon its retiring 
drowned in its retreat. 

These crabs are of considerable advantage to the 
natives, and the slaves very often feed entirely upon 
them. In Jamaica, where they -are found in great plenty, 
they are considered as one of the greatest delicacies of 
the place. Yet still the eating of them is attended with 
some danger; for even of this kind many are found poi- 
sonous, being fed, as it is thought, upon the manchineel 
apple; and whenever they are found under that noxious 
plant, they are always rejected with caution. It is thus 
vvith almost all the productions of those luxurious cli- 
mates: however tempting they may be to the appetite, 
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they but too often are found destructive; and scuw a 
delicacy among them that does not oury its own aRoy. 
The descent of these creatures for such important 
purposes deserves our admiration; but there is an ani- 
mal of the lobster kind that annually descends from its 
mountutts in like manner^ and for purposes stiU more 
important and various. Its descent is not only to pro^ 
duce an ofis^ring^ but to provide itself a covering; not 
only to secure a femily^ but to furnish a house. The 
animal I mean is the Soldier Grab^ which has some 
similitude to the lobster^ if devested of its shell. It is 
usually about four inches long, has no shell behind^ but 
is covered down to the tail with a skin, terminating in 
a point. It is, however, armed with strong hard nip- 
pers before, like the lobster; and one of them is as 
thick as a man's thumb, and pinches most powerfully. 
It is, as I said, without a shell to any part except its nip- 
pers; but what nature has denied this animal, it takes 
care to supply by art; and taking possession of the de- 
serted shell of some other animal, it resides in it, til}, 
by growing too large for its habitation, it is under a ne- 
cessity of change. It is a native of the West India 
Islands; and like the former, it is seen every year de- 
scending from the mountains to the sea-shore, to deposit 
its spawn, and to provide itself with a new shell. This 
is a most bustling time with it, having so many things 
to do; and, in fact, very busy it appears. It is very 
probable that its first care is to provide for its ofispring 
before it attends to its own wants; and it is thmight^ 
from the number of little shells which it is seen examin- 
ing, that it deposits its spawn in them, which tht»3 is 
placed in perfect security till the time of exclusion. 

However this be, the Soldier is in the end by no 
means unmindful of itself. It is still seen in its old 
shell, which it appears to have considerably outgrown; 
for a part of the naked body is seen at the mouth of it, 
which the habitation is too small to hide. A shell, 
therefore, is to be found large enough to cover the. 
whole body, and yet not so large as to be unmanageable 
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and unwieldy. To answer both these ends is no easy 
matter^ nor the attainment of a slight inquiry. The lit- 
tle soldier is seen busily parading the shore along that 
line of pebbles and shells that is formed by the ex- 
tremist wave; still, however, dragging its old incommo- 
dious habitation at its tail, unwilling to part with one 
shell, even though a troublesome appendage, till it can 
find another more convenient. It is seen stopping at one 
shell, turning it aiid passing ijt by, going on to another, 
contemplating that for a while, and then slipmng its 
tail from its old habitation, to try on the new. This al- 
so is found to be inconvenient, and it quickly returns 
to its old shell again. In this manner it frequently 
changes^ till at last it finds one light, roomy, avA com- 
modious; to this it adheres, though the shell be some- 
times so large as to hide the body of the animal, claws 
ajQdalL^ 

Yet it is not till after many trials, but many combats 
also, that the soldier is thus completely equipped; for 
there is often a contest between two of them for some 
well-looking favourite shell for which they are rivals. 
They both endeavour to take possession; they strike 
with their daws, they bite each other, till the weakest 
is obliged to yield, by giving up the object of dispute. 
It is then that the victor immediately takes possession, 
a|id parades it in his new conquest three or four times 
back and forward upon the strand before his envious 
antagonist. 

When this animal is taken it sends forth a feeble cry; 
endeavoumg to seize the enemy with its nippers; 
which if it festens upon, will sooner die than quit the 
grasp. The wound is very painful, and not easily cured. 
For this reason, and as it is not much esteeiped for its 
flesh, it is generally permitted to return to its old retreat 
in the mountains in safety. There it continues till the 
necessity ofc changing once more, and the desire of pro- 
ducing an offspring, expose it to fresh dangers the year 
en^ii^^. 

* Pef e du Tertre. 
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CHAPTER ra. 

Of the Tortoise and its Kinds. 

Having described the lobster and the crab as animal$ 
in some measure approaching to the insect tribes, it will 
appear like injustice to place the Tortoise among the 
number, that from its strength, its docility, and the 
warm red blood that is circulating in its veins, deserves 
to be ranked even above the fishes. But as this animal 
is covered, like the lobster^ with a shell; as it is of an 
amphibious nature, and brings forth its young from the 
egg without hatching we must be content to degrade it 
among animals that in every respect it infinitely sur- 
passes. 

Tortoises are usually divided into those that live upon 
land, and those that subsist in the water; and use has 
made a distinction even in the name, the one being call- 
ed Tortoises, the other Turtles. However, Seba has 
proved that all tortoises are amphibious; that the land 
tortoise will live in the water, and that the sea turtle 
can be fed upon land. A land tortoise was brought to 
him, that was caught in one of the canals of Amsterdam, 
which he kept for half a year in his house, where it lived 
very well contented in both elements. When in the 
water, it remained with its head above the surface; when 
placed in the sun, it seemed delighted with its beams^ 
and continued immoveable while it felt their warmth. 
The difierence, therefore, in these animals arises rather 
from their habits than their conformation; and, upon ex- 
amination, there will be less variety found between them5 
than between birds that live upon land and those that 
swim upon the water. 

Yet though nature seems to have made but few dis- 
tinctions among these animals, as to their conformation^ 
yet in their habits they are very dissimilar, as these 
result from the different qualities of their food, and the 
different sorts of enemies they have to avoid or en- 
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counter. I will therefore exhibit their figure and con- 
formation under one common description, by which^ 
their slight differences will be more obvious; and then 
I Will give a separate history of the manners of each, 
as naturalists and travellers have taught us. 

All tortoises, in their external form, pretty much re- 
semble each other; their outward covering being com- 
posed of two great shells, the one laid upon the other, 
and only touching at the edges: however, when we 
come to look closer, we shall find that the upper shell 
is composed of no less than thirteen pieces, which are 
laid flat upon the ribs, like the tiles of a house, by 
which the shell is kept arched and supported. The 
shells both above and below that, which seem, to an in- 
attentive observer, to make each but one piece, are bound 
together at the edges by very strong and hard ligaments, 
yet with some small share of motion. There are two 
holes at either edge of this vaulted body; one for a very 
small head, shoulders, and arms, to peep through; the 
other, at the opposite edge, for the feet and the tail. 
These shells the animal is never disengaged from; and 
they serve for its defence against every creature but 
man. 

The tortoise has but a small head with po teeth, hav- 
ing only two bony ridges in the place, serrated and 
hard. These serve to gather and grind its food; and 
such is the amazing strength of the jaws, that it is im- 
possible to open them where they have once fastened. 
Even when the head is cut off the jaws still keep their 
bold, and the muscles in death preserve a tenacious ri- 
gidity. Indeed, the animal is possessed of equal strength 
in all other parts of its body: the legs, though short, are 
inconceivably strong; and torpid as the tortoise may ap- 
pear, it has been known to carry five men standing upon 
its back with apparent ease and unconcern. Its manner 
of going forward is by moving its legs one after the 
other; and the claws with which the toes are furnished 
sink into the ground like the nails of an iron-shod wheel, 
and assist its progression. 
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With respect to its internal partSi not to enter into 
minute anatomical disquisitions^ it may not be improper 
to observe^ that the blood circulates in- this animal as in 
some cartilaginous fishes^ and something in the muiner 
of a child in the womb. ' The greatest quantity of 
the blood passes directly from the vena cam into the 
left ventricle of the hearty which communicates with 
the right ventricle by an openings while the auricles 
only receive what the ventricles seem incapable of 
admitting. Thus the blood is driven by a very short 
passage through the circulation^ and the lungs seem to 
lend only occasional assistance. From this conforsiiation 
the animal can subsist for some time without using the 
lungs or breathing; at leasts the lungs are not so ne- 
cessary an ii^trument for driving oa the circulation as 
with us. 

Such is the general structure of this animal^ whether 
found to live by land or water. ^ With regard to the 
differences of these animals^ the land tortoise, from its 
habits of making use of its feet in walking, is much 
more nimble upon land than the sea turtle; the land 
tortoise, if thrown upon its back, by rocking and bal- 
ancing its body like a child rocking in a cradle, at last 
turns itself upon its face again; but the turtle, when 
once turned, continues without being able to move from 
the spot. In comparing the feet also of these animals^ 
the nails ypon the toes of one that has been long used 
to scratch for subsistence upon land are blunt and worn; 
while those that have only been employed in swimming 
are sharp and long, and have more the similitude of fin^. 
The brain of the land tortoise is but small, and yet it is 
three times as large as that of the turtle. There is a 
difference also in the shape of their ^gs, and in the pas- 
sage by which they are excluded; for in the land tor- 
toise the passage is so narrow that the egg conforms to the 
shape of the aperture, and though round when in the 
body, yet becomes much more oblong than those of fowls 
upon being excluded, otherwise they would never be 
able to pass through the bony canal by which they are 
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protruded: on the contrary^ the passage is wider in the 
turtle^ and therefore its eggs are rounds. These are the 
most striking distinctions; but that which is mostjcnown 
is their size^ the land tortoise often not exceeding three 
feet long by two feet broad^ the sea turtle being some- 
times from five to seven feet long. The size, however, 
is but a fallacious distinction, since land tortoises in 
some parts of India grow to a very great magnitude, 
though probably not, as the ancients affirm, big enough 
for a sin^e shell to serve for the covering of a house. 

But if the different kinds of tortoises are not suffi- 
ciently distinguished by their figure, they are very ob- 
viously distinguishable by their methods of living. The 
land tortoise lives in holes dug in the mountains, or near 
marshy lakes; the sea turtle in cavities of rocks, and ex- 
tensive pastures at the bottom of the sea. The tortoise 
makes use of its feet to walk with, and burrow in the 
ground; the turtle chiefly uses its feet in swimming, or 
creeping at the bottom. 

The land tortoise is generally found, as was observed 
above, from one foot to five feet long from the end of 
the snout to the end of the tail, and from five inches to 
a foot and a-balf across the back. It has a small head, 
^somewhat resembling that of a serpent; an eye without 
the upper lid, the under eyelid serving to cover and 
keep that organ in safety. It has a strong scaly tail like 
the lizard. Its head the animal c^n put out and hide at 
pleasure, under the great pent-house of its shell: there 
It call remain secure from all attacks; there, defended on 
every side, it can fatigue the patience of the most for- 
midable animal of the forest, that makes use only of na- 
tural strength to destroy it. As the tortoise lives wholly 
upon vegetable food, it never seeks the encounter; yet 
if any of the smaller animals attempt to invade its re- 
pose, they are sure to suffer. The tortoise, imprepa- 
bly defended, is furnished with such a strength of jaw, 
that though armed only with bony plates instead of teeth, 
wherever it fastens it infallibly keeps its hold, until it 
has taken out the piece. 
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Though peaceable in itself, it b formed for war io an- 
other respect, for it seems almost endued with immortali- 
ty. Nothing can kill it; the depriving it of one of its mem- 
bers is but a slight injury; it will live though deprived of 
the brain, it will live though deprived of its head. Redi 
informs us, that in making some experiments upon vital 
motion, he in the beginning of the month of November 
took a land tortoise, made a large opening in its skull, 
and drew out all the brain, washed the cavity, so as not 
to leave the smallest part remaining, and then, leaving 
the hole open, set the animal at liberty. Notwithstand- 
ing this, the tortoise marched away without seeming to 
have received the smallest injury, only it shut the eyes, 
and never opened them afterwards. Soon after the holfe 
in the skull was seen to close, and in three days there 
was a complete skin covering the wound. In tikis man- 
ner the animal lived without a brain for six months, 
walking about unconcernedly, and moving its limbs as 
before. But the Italian philosopher, not satisfied with 
this experiment, carried it still &rther; for he cut off 
the head, and the animal lived twenty-three days after 
its separation from the body. The head also continued 
to rattle* the jaws like a pair of castanets for above a 
quarter of an hour. 

Nor are these animals less long-lived than difficult in 
destroying. Tortoises are commonly known to exceed 
eighty years old, and there was one kept in the Arch- 
bishop of Canterbury's garden at Lambeth, that was re- 
membered above a hundred and twenty. It was at last 
killed by the severity of a frost, from which it had not 
sufficiently defended itself in its winter retreat, which 
was a heap of sand at the bottom of the garden. 

The usual food of the land tortoise seems not so nour- 
ishing as to supply this extraordinary principle of vitali- 
ty. It lives upon vegetables in its retreats in the moun- 
tains or the plain, and seldom makes its prey of snails 
or worms, but when other food is not found in grateful 
plenty. It is fond also of fruits, and when the forest af- 
fords them, is generally found not far from where th^y 
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grow^. As it can move but slowly^ it is n(A very deli- 
cate in the choice of its food, so that it usually fills itself 
with whatever offers. Those that are kept in a domes- 
tic state will eat any thing, leaves, fruits, corn, bran, or 
grass. 

From the smallness of its brain, and the slowness of 
its motion, it obviously appears to be a torpid, heavy 
animal, requiring rest and sleep, and in fact it retires 
to some cavern to sleep for the winter. I already ob- 
served that its blood circulated through the heart by a 
short passage; and that it did not^ as anatomists express 
it, go through the great circulation. Witli us and quad- 
rupeds the blood goes from the veins to the heart, from 
the heart it is sent to be spread over the lungs, from the 
lungs it returns to the heart again, and from thence it 
goes to the arteries, to be distributed through the whole 
body. But its passage in the tortoise is much shorter; 
for from the veins it goes to the heart, then leaving the 
lungs entirely out of its course, it takes a short cut, if I 
may so say, into the beginning of the arteries, which 
send it round the animal frame. From hence we see 
die lungs are left out of the circulation, and consequently 
the animal is capable of continuing to live without con- 
tinuing to breaUie. In this it resen^bles the bat, the 
serpent, the mole, and the lizard: like them, it takes up 
its dark/esidence for the winter; and at that time, when 
its food is no longer in plenty, it happily becomes insen- 
sible to the want. Nor is it unmindful to prepare its 
retreat, and make it as convenient as possible; it is some- 
times buried two or three feet in the ground, with its 
hole furnished with moss, grass, and other substances, 
as well to keep the retreat warm, as to serve for food in 
case it should prematurely wake from its state of stupe- 
faction. But It must not be supposed, that while it is 
thus at rest it totally dkcontinues to breathe; on the 
contrary, an animal of this kind if put into a close ves- 
sel without air will soon be stifled, though not so readily 
as in a iMate of vigour and activity. 

From this dormant state the tortoise is awakened by 
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the genial return of spring, and is thought not to be 
much wasted by its long confinement. To animals that 
live a hundred and fifty years, a sleep of six months is 
but as the nap of a night^ All the actions of these long- 
lived creatures seem formed upon a scale answering the 
length of their existence: their slumbers arc for a sea- 
son; their motions are slow, and require time in every 
action; even the act of procreation, which among other 
animals is performed in a very few minutes, is with 
them the business of days. About a month after their 
enlargement from a torpid state they .prepare to trananit 
their posterity, and both continue joined for near a month 
together. The eggs of the female are contained in the 
ovary above the bladder, which is extremely large; and 
these are, before their exclusion, round and naked, with 
some spots of red; after they are laid, however, they 
assume another form, being smaller and longer than 
those of a hen. This alteration in the figure of the eggs 
most probably proceeds from the narrowness of the bony 

Sassage through which they are excluded. Swammer- 
am, who compared the size of the eggs taken out of this 
animal's body with the diameter of the passage through 
which they were excluded, was of opinion that the bones 
themselves separated from each other, and closed again; 
but, in my opinion, it is more probable to suppose that 
the eggs, and not the bones, alter their form. Certain 
it is that they are round in the body, and that they are 
oval upon being protruded. 

The eggs of all the tortoise kind, like those of birds, 
are furnished with a yolk and a white; but the sheU 
is different, being somewhat like those soft eggs that 
hens exclude before their time; however, this shell 
IS much thicker and stronger, and is a longer time in 
coming to maUirity in the womb. The land tortoise 
lays but a few in i^umber, if compared to the sea turtle, 
who deposits from^ hundred and fifty to two hundred 
in a season. * 

The amount of the land tortoise's eggs I have not 
been able to learn; but, from the scarceness of the ani- 
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mal^ I am apt to think they cannot be very numerous* 
When it prepares to lay, the female scratches a slight 
depression in the earth, generally in a warm situation, 
where the beams of the sun have their full effect: 
there depositing her eggs, and covering them with 
grass and leaves, she forsakes them, to be hatched by 
the heat of the season. The young tortoises are gene- 
rally excluded in about twenty-six days; but as the heat 
of the weather assists, or its coldness retards incubation, 
sometimes it happens that there is a difference of two 
or three days. The little animals no sooner leave the 
egg, than Uiey seek for their provision, entirely self- 
taught; and their shell, with which they are covered 
from the beginning, expands and grows larger with age. 
As it is composed of a variety of pieces, they are all 
capable of extension at their sutures, and the shell ad- 
mits of increase in every direction. It is otherwise 
with those animals like the lobster, whose shell is com- 
posed all of one piece that admits of no increase, which, 
when the tenant is too big for the habitation, must burst 
the shell, and get another. But the covering of the 
tortoise grows larger in proportion as the internal parts 
expand; in some measure resembling the growth of the 
human skull, which is composed of a number of bones, 
increasing in size in proportion to the quantity of the 
brain. All tortoises, therefore, as they never change 
their shell, must have it formed in pieces; and though, 
in some that have been described by painters or histo- 
rians, these marks have not been attended to, yet we 
can have no doubt that they are general to the whole 
tribe. 

It is common enough to take thes^ animals into gar- 
dens, as they are thought to destroy insects and snails 
in great abundance. We are even told that, in hot 
countries, they are admitted into a domestic state, as 
they are great destroyers of bugs. How so large and 
heavy an animal is capable of being expert at such petty 
prey, it not easy to conceive; but I have seen several 
of them about gentlemen's houses, that, in general, ap- 
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pear torpid, harmless, and even fimd of employment* 
Childr^ have sometimes got upcm the hack of a tor- 
toise j and such was the ereature^s eftrength, that it never 
seemed overloaded, hut moved off with its hurd^n to 
where it expected to he fed, httt would carry titem no 
further- In winter they regdariy find out a ^ace to 
sleep in; hut in those war» countries in which Ae tor* 
toise is found larger, and in greater plenty than in 
Europe, they live without retiring the whole yei^r round. 
The Sea Tortoise, or Turtle, as it is now called, is 
generally found larger than the former. This element 
is possessed with the property of increaaag the magni- 
tude of those animals which are common to the land 
and the ocean. The sea pike is larger than that of 
fi^sh water; the sea bear is larger than that of the 
mountains; and the sea turtle exceeds the land tor- 
toise in the same proportion. It is of diflTerent mag- 
nitudes, according to its different kinds; some turtles 
being not above fifty pounds weight, and *>me above 
eight hundred. 

The great Mediterranean Turtle is the largest of the 
turde kind with which we are acquainted. It is foupd 
from five to eight feet long, and from six to ni»e kirn- 
dred pounds weight. But, unluckily, its utility bears 
no proportion to its size, as it is unfit for food, and 
sometimes poisons those who eat it. The shell aUo^ 
which is a tough stroi^ integument, resembling a tede^ 
is unfit for all serviceable purposes. One of these ani- 
mals was taken in the year 1729, at the mouth of the 
Loire, in nets that were not designed for so large a cap- . 
ture. This turtle, which was of enormous strength, % 
its own struggles involved itself in the nets in such a 
manner as to be incapable of doing mischief; yet even tluim 
shackled, it appeared terrible to the fishermen, who 
were at first for flying; but finding it impotent^ they 
gathered courage to drag it on shore, where it made a 
most horrible bellowing;, and when they h^an to knock 
it on the head with their gaflb, it was to be heard at 
half a mile's distance. They were fAill farther intiflUt- 
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ibted by its tiaiMaus nftd m tilentiaS breathy whicli so 
powerfully affected them toftt they were near feintiiig* 
This animal iraated but jfour ioehei of bdng eight fieet 
long^ and was above two feet over: its sbdl more re^ 
semUed leatlia* than the shell of a tortoise; and nnlike 
aH other animals of this kind> it was furoished with 
teeth in each jaw^ ofie rank behind another^ like those 
of a shark) its feet aho> different from the rest of this 
kind^ wanted claws; and the tail was quite desengsged 
lroi9 the shelly a^d fifteen inches long; more resembling 
that ^ a quadruped than a tortoise^ This animal was 
tlH^n unknown upon the coasts of France; and was sup- 
posed to have been brought into the European seas in 
some India ship^ that might be wrecked upon her re- 
turn. Since thirt, however^ two or three of these ani- 
mals have been taken upon the coasts; two in particu- 
lar upoo those of Cornwall; in the year 1756, the lar- 
gest of which weighed eig^t hundred pounds; and one 
up^n the Isle of Hhe, but two years before that, weigh- 
ed betwr^en seven and eight hundred. One, most pro- 
bably of this kind also; was caught about thirty years 
a^o near Scarborough; and a go^ deal of company was 
invited to feast upon it: a gentleman; who was one of 
the gue0t% told tbe company that it was a Mediterra- 
nean turtle; and not wholesome; but a person who was 
willing to satisfy his appetite at the risk of his life; eat 
of it: he was seized with a violent vomiting and purg- 
ing; bnt his ccmstitiition overpowered the malignity of 
the poison. 

These are a formidable and useless kind; if compared 
to the turtle caught in the. South Seas and the Indian 
Ocean* These are of different kinds; not only unlike each 
other in form; but furnishing man with very different 
advantages. They are usually distii^shed by sailors 
into four kinds; the Trunk Turtle; the Loggerhead; the 
Hawksbill; and the Oreei^ Turtle. 

The Trunk Tuttk is oommonly hu^r than the rwt; 
and its back higher and rounder. The iesh of this is 
rank and not very wbDleaome* 
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The Loggeiliead isso caHed from the largeness of its 
head^ which is much bigger in proportioB than that of 
the other kinds. The flesh of this also is very rank, 
and not eaten but in case of necessity. 

The HawksUU Tnrde is the least of the four, aiid 
has a long and small mouth, somewhat resemUing the 
IhII of a hawk. The flesh of this also is very indifferent 
eating; but the shell serves for the most valuable jiur- 
poses. This is the animal that supplies the tortoise- 
shell, of which such a variety of beautiful trinkets are 
made. The silbstance of which the lAelis of other tur- 
tles are composed is thin and porous; but that of the 
hawksbill is firm, and, when polished, is beautifully 
marbled. They generally carry about three pounds; 
but the largest of all, six pounds. The shell cotisists, 
as in all the kind, of thirteen leaves or plates, of which 
eight are flat, and five hollow. They are raised and 
taken off by means of fire, which is made under the 
shell, after the flesh is taken out. As soon as the heat 
affects the leaves, they start from the ribs, and are easd- 
ly raised with the point of a knife. By being scraped and 
polished on both sides, they become beautifully trans- 
parent; or are easily cast into what form the wcn^man 
thinks proper, by making them soft and pliant in warm 
water, and then screwing them in a mould, like a medal; 
however, the shell is most beautiftil before it undergoes 
this last operation. 

But of all animals of the tortoise kind, the Green Tur- 
tle is the most noted, and the most valuable. The deli- 
cacy of its flesh, and its nutritive qualities, together with 
the property of being easily, digairtied, were, for i^bove 
a century, known otXy to our seamen, and the inhabit- 
ants of the coasts where they were taken. It wfts not 
till by slow degrees the distinction came to be made be- 
tween such as were malignant and such as were whole- 
some. The controversies and contradictions of our old 
travellers were numerous upon this head; some assert- 
ing that the turtle was delicious food, andothers, thiit 
it was actual poison. Dampier, that rough seaman> \dia 
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bas added mcnre to natural history than half of the phi- 
losophers tiiat went before him^ appears to be the first 
who informed us of their distinctions; and that while the 
rest mi^t be valuable for other purposes, the green 
turtle alone was chiefly prized for the delicacy of its 
flesh. He never imagined, however^ that this animal 
wodd make its way to the luxurious tables of Europe; 
for he seems chiefly to recommend it as. salted up for 
ship's provision in case of necessity. 

At present the turtle is very well known among us; 
and is become the favourite food of those that are de- 
sirous of eatmg a great deal without the danger of sur- 
feiting. This is a property the flesh of the turtle seems 
peculiarly possessed of; and by tiie importation of it 
alive among us, gluttony is freed from one of its great- 
^t restraints. The flesh of the turtle is become a branch 
of commerce; and therefore ships are provided with 
conveniencies for supplying them with water and pro-, 
vbion, to bring them over in health from Jamaica, and 
odier West India islands. This, however, is not always 
efteoted; for though they are very vivacious> and scarce- 
ly require any provisions upon Ae voyage, yet, by the 
working of the ship, and their beating against the sides 
of the boat that contains them^ they betome battered 
and lean; so that to eat this animal in the highest per- 
fection, instead of bringing the turtle to the epicure^ 
he ou^t to be transported to the turtle. 

This animal is called the green turtle, from the co- 
lour of its shell, which is rather greener than that of 
others of this kind. It is generally found about two 
hundred weight, diough some are five hundred, and 
others not above fifty. Dampier tells us of one that 
wa& seen at Port-Royal, in Jamaica, that was six feet 
broad across the back; he does not tell us its other di- 
ittensions; but says, tliat the son of Captain Roach, a 
boy about ten years old, sailed in the shell, as in a boat, 
from the shore to his fether's ship, which was above a 
quarter of a mile from land. But this is nothing to the 
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size of some turtles the ancients speak of. ^iHan as- 
sures us^ that the houses in the island of Tajmrfiane «e 
usually covered with a single shelL Diodorra SiQolin 
tells us^ that a people neighbouring mt Ediiopta^ caHed 
the Turtle eaters, coasted along the shore in boats made 
of the upper shell of this urimal; and that in war, 
when they had eaten the flesh, the corering s^^ved them 
as a tent. In this account, Pliny and all the rest e( the 
ancients agree, and as they had frequent oppertunt^es 
of knowing the truth, we are not Mghdy to contradict 
their testimony. 

At present, however, they are not seen of sndi anuns- 
ing dimensions. We are told by Laet, that on the Isle 
of Cuba they grow to such a size as tinkt five men can 
stand on the back of one of them togethar; and what is 
more surprising still, that the animal does not seem 
overloaded, but will go off with them up^m its bac^^ with 
a slow steady motion, towards the sea. 

They are found in the gre^i^est numbers on the Idand 
of Ascension; where, for several years, tjiey were taken 
to be salted to feed the slaves, or for a supj^y of ^ip^ 

E revision. Their value at present seems to be better 
nown. 

This animal seldom comes from the sea but to deposit 
its eggs, and now and then to sport in fresh water. It^ 
chief food is a submarine plant, timt eovers the bottom 
of several parts of the sea not &r from tiie i^ore. 
There the turtles are seen, when the w^Uiim* is fair, 
feeding in great numbers, like flocks of sheep, several 
fathoms deep, upon the verdant carpet below. At oUier 
^ times they go to the mouths of rivers, and they seem to 
find gratification in fresh water. After some time thus 
employed, they seek thdr former stations; and wb^ 
done feeding, they generally float with tkmr heads 
above water, unless they are alarmed by the approach 
of hunters or birds of prey, in whieh ease they sud^ 
denly plunge to tile bottom. They often seek their 
provision among the roeks, fi^^ng tipon moss and sea- 
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weed; a^d it is probable will not diadain to prey upon 
insects and other small animals, as they are very fond of 
flesh when tak^n and fed for the table* 

At the time of breeding, they are seen to forsake 
their former haunts and their food, and to take some- 
times a voyage of nine hundred miles to deposit their 
ciggs on some favourite shore. The coasts they always 
resort to upon these occasions are those that are low, 
flat, and sandy; for, being heavy animals, they cannot 
climb a bold shore, nor is any bed so proper as sand to 
lay their eggs on. They couple in March, and continue 
united till May, during a great part of which time they 
are seen locked together, and almost incapable of sepa- 
ration. The femade seems passive and reluctant; but 
the male grasps her with his claws in such a manner, 
that nothing can induce him to quit his hold. It would 
seem that the grasp as in frogs^ is in some measure con- 
vulsive^ and that the animal is unable to relax its ef- 
forts, . 

When the time for laying approaches, the female is 
seea, towards the setting of the sun, drawing near the 
shore, and looking earnestly about her, as if afraid of 
being discovered. When she perceives any person oti 
shore, she see^s for another place; but if otherwise, she 
lands when it is dark, and goes to take a survey of the 
sand where she designs to lay. Having marked the 
spot, she goes back without laying, for that night, to 
tiie ocean again, but the next night returns to deposit a 
pwt of her burden. She begins by working and dig- 
gii^ in the sand with her fore-feet till she has made a 
round hole, a foot broad and a foot and a^half deep, 
just at the place a little above where the water reaches 
highest. This done, she lays eighty or ninety eggs at a 
time^ each as big as a hen's egg, and as round as a ball. 
She continues laying about the space of an hour; during 
which time, if a cart were driven over her, she would 
not be induced to stir. The eggs are covered with a 
tough white skin, like whetted parchment. When she 
has done laying, she coverstheholeso dexterously, that 
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it is no easy matter to find the place; and those Biiist be 
accustomed to the search to make the discovery. When 
the turtle has done laying, she returns to the sea, and 
leaves her eggs to be hatched by the heat of the sun. 
At the end of fifteen days she lays about the same number 
of eggs again; and at the end of anoUier fifteen days 
she repeats the same, three times in all, u»ng the same 
precautions every time for their safety. 
, In about twenty-four or twenty-five days after laying, 
the eggs are hatched by the heat of the sun; and the 
young turtles) being about as big as quails, are seen 
bursting from the sand, as if earth-born, and running 
directly to the sea, with ini^nct only for their guide; 
but, to their great misfortune, it often hsfppens, that 
their strength being small, the surges of the sea, for 
some few days, beat them back upon the shore. Thus 
exposed, they remain a prey to thousands of birds that 
then haunt the coasts; and these stooping down upon 
them, carry off the greatest part, and sometimes the 
whole brood, before they have strength sufficient to 
withstand the waves, or dive to the bottom. Helbi|^U5 
informs us, that they have still another enemy to fear, 
which is no other than the p^ent that produced them, 
that waits for their arrival at the edge of the deep, and 
devours as many as she can.^ This circumstance, ho^* 
ever, demands further confirmation; though nothing is 
more certain than that the crocodile acts in the same 
unnatural manner. 

When the turtles have done laying, they then retum 
to tlieir accustoliaed places of feeding. Upon their out- 
set to the shore where thciy breed, they are always 
found £a.t and healthy: but upon the^r return, they are 
weak, lean, and unfit to be eaten. They are seldom 
therefore molested upon their retreat; but the great art 
is to seize them ^hen arrived, or to intercept their ar- 
rival. In these uninhabited islands, to which the greee 

[* This account of the Tuttle devouring its young, is entirely 
destitute of foundation.] 
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torde dm&ymmi^r the men that go to takie them land 
about night-fall^ and without making any noise (for those 
iwmak^ though without any external opening ^ the eati^ 
hear >veiy distinctly ^ there being an auditory conduit 
that opeps into the mouth,) lie close while they see. the 
female turtle coming on shore. They let her proceed 
to her greatest distance from the sea; and then, when 
she is most busily emf^yed in scratching a hole in the 
sa»4i, they sally out and surprise her. Thtir manner 
is. to turn her upon her back, which utterly incapacitates 
hc^* from moving; and yet, as the creature is very strong, 
and struggles very hard, two men find it no easy mat- 
ter to lay her over. When . thus secured, they go to 
the next; and in this manner, in less than three hours, 
they have been known to tuni forty or fifty turtles, each 
of which weighs from a hundred and fifty to two hun- 
dred pounds. Labat aissures us, that when the animal 
is in this helpless situation, it is heard to sigh very 
heavily, and even to shed tears. 

At present, from the great appetite that man has 
discovered for this animal, they are not only thinned in 
their numbers, but are als^ grown much more shy. 
There are several other ways, therefore, contrived for 
taking them. One is, to seize them when coupled to- 
gether, at the breeding season, when they are very 
ea^ly approached, and as easily seen; for these animals, 
though capable ^f living for some tipae under water, yet 
rise every eight or ten minutes to breathe. As soon as 
they are thus perceived, two or three people draw near 
th^ iu a canoe, and slip a noose either round their 
necks or one pf their feet. If tliey have no line, they 
lay hold of them by the i^eck, where they have no shell, 
vrith their hands only; and; by tliis me^ns they usually 
catch them both together* But sometimes the female 
escapes, being more shy than the male. 

Another way of taking them is by the harpoon, 
either when they are playing on the surface of the wa- 
ter, or> feeding at the bottom: when the harpoon is skil- 
fully darted, it sticks fast in the shell of the back; the 
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lurood then disengages from the iron, and the line is long 
enotigh for the animal to take its range; for if the har- 
pooner should attempt at once to draw the animal into 
his boat till it is weakened by its own struggling, it 
would probably get free. Thus the turtle struggles hard 
to get loose, but all in vain; for they take care the line 
festened to the harpoon shall be strong enough to hold iU 
There is yet another way, whieh, though seemingly 
awkward, is said to be attended with very great suc- 
cess. A good diver places himself at the head of the 
boat; and when the turtles are observed, which they 
sometimes are in great numbers, asleep on the surface, 
he immediately quits the vessel at about fifty yards dis- 
tance, and keeping «till tinder water, directs his passage 
to where the turtle was seen, and, coming up beneath, 
seizes it by the tail: the animal awaking, struggles to get 
free; and by this both are kept at the surface until the 
boat arrives to take them in. 



CHAPTER IV. 

Df the Shell of Testaceous Fishes, 

Oke is apt to combine very dissimilar objects in tTie 
same group, when hurried into the vortex of method. 
No two animals are more unlike €ach other than the 
whale and the limpet, the tortoise and the oyster. Yet, 
as these animals must find some place in the picture of 
animated nature, it is best to let them rest in the sta- 
tion which the generality of mankind have assigned 
them; and as they have been willing to give them all, 
from their abode, the nann; of fishes, it is wisest in us to 
conform. 

But before I enter into any history of shell-fish, it 
may not be im|)roper to observe, that naturalists who 
have treated on this part of history, have entirely at- 
tended to outward forms; and, as in many other instan- 
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ces^ forsaking the descriptioti of the animal itBdf, have 
exhslusted all their industry in describing the habitation. 
In consequence of this radical error, we have volumes 
written upon the subject of shells, and very little said 
on the history of shell-iish. The life of these industri- 
ous creatures, that for the most part creep along the 
bottom, or immoveably wait till driven as the waves hap- 
pen to direct, is almost entirely unknown. The wreath- 
ing of their shells, or the spots with which they are 
tinctured, have been described with a most disgusting 
prolixity; but their appetites and their combats, their 
escapes and humble arts of subsistence, have been utter- 
ly neglected. 

As I have only undertaken to write the history of ani- 
mated nature, the variety of shells, and their peculiar 
spots or blemishes, do not come within my design. How- 
ever^ the manner in which shells are formed is a part 
of natural history connected with my plan, as it pre-sup- 
poses vital force or industry in the animal that forms 
them. 

The shell may be considered as a habitation supplied 
by nature. It is a hard stony substance, made up some^ 
what in the manner of a wall. Part of the stony sub- 
stance the animal derives from outward objects, and the 
'fluids of the animal itself furnish the cement. These 
united make that firm covering which shell-fish general- 
ly reside in till they die. 

But in order to give a more exact idea of the manner 
in Which sea shells are formed, we must have recourse 
to an animal that lives upon land, with the formation of 
whose shell we are best acquainted. This is the Garden 
Snail, that carries its box upon its back, whose history 
Swammerdam has taken such endless pains to describe. 
As the manner of the formation of this animaPs shell ex- 
tends to that of all others that have shells, whether they 
live upon land or in the water, it will be proper to give 
it a place before we enter upon the history of Testace- 
ous Fishes. 

To begin with the animal in its earliest state, ^nd 
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tw^ t^0 progress of its shell ttm the time H i^t ap- 
pwestrrtTb^ instwt the ypUQg soa^l lieayes the egg, 
it.cArrbs its #hell or it^ box on its^ b^k. It does not 
lewe IJiQjegg^tin it i$ armed at a^^ertaii^ growth^ when 
its Utile habitfttipfi is su$cieDtly hqir^ened* This begin- 
niag of the ^heU isi not much iHgs^r than a pin^s head, 
biM^ grows in a vei^ .rapid manner^ halving at first, but 
two circumvolutions^ /or the j^t are added as the /snail 
grow? Ur^. In prop(^on as the animal increases in 
^e, the circum volutions of the ^ell increase also^ until 
the number of those volutes come to be fivie, which is 
never exceeded* . . 

The part where the animal enlarges its shell is at the 
mouthy to which it ad4s in proportion as it finds itself 
stinted in its.habitatijtm below. Being aboujt to enlarge 
its shelly, it i$ seen with its Uttle teeth biting and clear- 
ing, away the $c|tly skin th^t grows at the edges. It is 
sometimes seen to eat those bits it thus takes off; at other 
times it only cleans away the margin when covered witli 
films^ and then adds another rim to its shell. 

For the pftrposes of making the shelly which is natural 
to the aniiBialj and without which i^ could not live three 
days^ its whole body is furnished with glands^ frrai the 
oniices of which flows ou,ta kind of slimy fluids Uke 
anall spiders' threads^ which join together ii^ cmc c€|m- 
mon crust or snirface, apd in time condense and acqmre 
a stony hardness. It is this slimy huqsour that groi^ 
into a membrane and afterwards a stony skii^, nor can it 
Iwive escaped any who have observed tlie t^ack of a snail: 
that glistening sub^ance which it leave?, on the floor or 
the wall^ is no other th^ the materials with which tJ^e 
anim^.adds to ij^ i^ell^ or repairs it when brojken. 
.., Now to exhibit in a more $^tisfactory manner the me- 
thod in which th^ sh^ll is formed: — ^The snail burstsi from 
its. egg with its shell upon its bs^ck; this shelly thmigh 
very simple^ is the centre round which every supce^^ 
ing, co^volatk)^ of the idiell is formed by new circles 
added to the first. As the body of the snail can be ex- 
tended no where but to the apertuye, the mouth of the 
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shell only can of consequence receive augmentation. The 
substance of which the shell is composed is chiefly sup- 
plied by the animal itself, and is no more than a sKmy 
fluid which hardens into bone. This fluid passes through 
an infinite number of little glands, till it arrives at the 
pores of the skin; but there it is stopped by the shell 
that covers the part below, and therefore is sent to the 
mouth of the shell, where it is wanted ^r its enlarge- 
ment. There the first layer of slime soon hardens; and 
then another is added, which hardens also, till in time 
the shell becomes as thick as is requisite for the animaPs 
preservation. Thus every shell may be considered as 
composed of a number of layers of slime, which bavc 
entirely proceeded from the animaPs own body. 

But though this be the general opinion with regard 
to the formation of shells, I cannot avoid thinking there 
are still other substances beside the animaPs own slime 
which go to die composition of its shell, or at least to its 
external coat, which is ever different from the internal. 
The substances I mean are the accidental concretions of 
ieaithy or saline parts, which adhere to the slimy mat- 
ter upon its first emission. By adopting this theory, we 
iean more satisfactiwily accoufnt for the various colours of 
the shell, 'which cannot be supposed to' take its tincture 
from the aniinal's body, as is the usual opinion, for all 
the internal parts of the shell are but of one white co- 
lour: it is only the outermost layer of the shell that is so 
beautifully varied, so richly tinctured with that variety 
of colours we behold in the cabinets of the curious. If 
the external coat be scaled off, as M. Argenville asserts, 
all the inner substance will be found but of one simple 
colouring, and consequently the animaPs own juices can 
give only one colour, whereas we see some shells stained 
with a htradred. 

The usual way of accountitig for the dififerent colour- 
ing of shells, which seems to me erroneous, is this: — In 
the body of every one of these Miimals several streaks 
are discerned of a diflfereiit colour from the rest. This 
variety, say they^ k att inci»U:eslible Jircilyf ' that the 
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juices flowing from those parts will be also of a diSe^ent 
hue, and will consequently tinge that part of the shell 
which their slime compioses of a different colour. But 
this system, as was observed before, is overthrown by 
the feet, which discovers that only the outer surface erf 
the shell is tinged, whereas by this it would have been 
coloured throughout; nay, by this system the internal 
parts of the shell would be stained with the most vivid 
colouring, as being least exposed to the external injuries 
of the element where it is J)laced. But the 4ruth is, the 
animal residing in the shell has nolle of these various co- 
lours thus talked of: its sHme is a simple pellucid sub- 
stance; and the only ms^blings which appear in its body 
are the colour of the food, which is seen through its 
transparent intestines. We must therefore account 
for the various colouring of its shell upon a different 
principle. 

If, as I said, we examine the cabinets of the curious, 
we shall find shells with various and beautiful colouring! 
we shall find them generally furnished with a white 
ground, tinctured with r^d, yellow, brown, green, and 
several other shades and lovely mixtures, but never 
blue. Shells are of almost dl colours bat blue. The 
reason seems to be obvious, for blue is the colour 
which sea water chsuiges. A piece of silk, or a fea- 
ther of this colour, put into an infusion of salt, urine, 
or nitre, lose their tint entirely. Now, may not this 
give us a hint with respect to the operation of nature in 
colouring her shells? May we not from hence conclude, 
that sea water is efficacious in giving colour'or taking it 
away? That, to produce colour, the animal not only fur- 
nishes its juices, but the sea or the earth that mixture of 
substance which is to unite with them. Neither the 
animal slime alone, nor the external earthy or saline sub- 
stances alone^ could produce colours, but both united 
produce an effect which neither separately was possessed 
of. Thus shells assume every colour but blue; and that, 
sea water, instead of producing would be apt to destroy. 

From hence therefore it appears, that the aniDNd 
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does not alone tioctare its own shelly bot Aat externa} 
causes co«operate in contributing to its beauty. U is 
probable^ tliat from the nature of its food^ or from otbw 
circumstances unknown to us^ the external layers of its 
sHme may be of different consistencies; soas, when join- 
ed with the particles of earth or salt that are accident- 
ally united with them from without, they assume various 
and beautiful hues. But the internal layers, which re- 
ceive no foreign admixture, still preserve the natural 
colour of the animal, and continue white without any 
v(^riation» 

Thus far we see that the animal is not wholly the 
agent in giving beauty and colouring to its shell; but it 
seems otherwise with respect to its convolutions, its pro- 
minences, and general form. These entirely depend 
upon the art of the animal, or rather upon its instincts, 
which in the same kinds are ever invariable. The shell 
generally bears some rude resemblance to the body 
upon which it has been moulded. Thus it is observable 
in all sea shells^ that if the animal has any tumour or 
excrescence on its body, it creates likewise a swelling 
. m that part of the incrustation to which it corresponds* 
When the animal begins to alter its position, and to 
make new additions to its apartments, the same protuber- 
ance which had raised the shell before in one part^ 
swells it again at some little distance; by which means 
we see the same inequality in a spiral line all round the 
riiell. Sometimes these tumours of the animal are so 
large^ or so pointed, that those which rise over them in 
the incrustation appear like horns; after this the animal 
disengages itself from its first cavities, and then, by 
fresh evacuations, assumes a new set of horns; and so 
increases the number in proportion to its growth. If, 
cm the other hand, the body happens to be channelled, 
the shell that covers it will be channelled likewise; if 
tl^re be any protuberances in the body, which wind in a 
spiral line about it, the shell will likewise have its tu- 
mours and cavities winding round to the end. 

In this manner^ as the animak are of various forms> 
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the shells exhibit an equal variety. Indeed the divewi- 
ty is so great, and the figures and colours so very strik- 
ing, that several persons, with a kind of harmless indo- 
lence, have made the arrangement of them the study 
and the business of their lives. Those who consult their 
beauty alone> take care, to have them poHshed, and to 
have an external crust, or periosteum, as Swammerdaia 
calls it, scoured off from their surfaces by spirit of ^It* 
But there are others that, with more learned affectation, 
keep them exactly in the state in which they have been 
found, with their precious crust stiH round them. The 
expense men have sometimes been at in making suck 
collections, is amazing; and some shells, such as the 
Stairs-shell or the Admiral-shell, are not more precious 
for their scarceness, than pearls are for their beauty. 
Indeed, it is the scarcity, and not the beauty, of the ob- 
ject, that determines the value of all natural curiosities. 
Those^ shells that offer but little beautiful to the ignorant, 
are often the most precious; and those shells which an 
unlearned spectator would stop to observe with admira- 
tion, one accustomed to the visitation of cabinets, would 
pass over with disdain. These collections, however, 
have their use; not only by exhibiting the vast variety 
of nature's operations, but also by exciting our curiosity 
to the consideration of the animals that form them. A 
mind that can find innocent entertainment in th^e hum- 
ble contemplations is well employed, and, as we say of 
children, is kept from doing mischief. Although there 
may be nobler occupations than that of considering the 
convolutions of a shell, yet there may be some who want 
the ambition to aspire after such arduous purstiits; there 
may be some unfit for them; there may be some who 
. find their ambition fully gratified by the ptaise which 
the collectors of shells bestow upon each other. Indeed, 
for a day or two, there is no mind that a cabinet of shell 
cannot furnish with pleasing employment. What can be 
more gratifying, as Pliny says,* than to. view nature in 

* Piin. ix. S3. 
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all 'her irregularities^ and sporting in her variety of 
shells! Such a difference of colour do they exhibit; 
such a difference of figure; flat, concave, long, lunated, 
drawn round in a circle, the orbit cut in two; some are 
seen with a rising on the back, some smooth, some wrink- 
kd, toothed, streaked, the point variously intorted the 
mouth pointing like a dagger, folded back, bent inwards: 
all these variations, and piany more, furnish at once novel- 
ty, elegance, and speculation. 

With respect to the figure of shells, Aristotle has 
divided them into three kinds; and his^ method is, of 
all othei*s, the most conformable to nature. These are, 
first, the Univalve, or Turbinated, which consist of one 
piece, like the box of a_ snail; secondly, the Bivalve, 
consisting of two pieces, united by a hinge, like an 
oyster; and thirdly, the Multivalve, consisting of more 
than two pieces, as the acorn-shell, which has not less 
than twelve pieces that go to its composition. All these 
kinds are found in the sea at different depths, and are 
valuable in proportion to their scarceness or beauty. 

From the variety of the colours and figure of shells, 
we may pass to that of their place and situation. Some are 
found in the sea; some in fresh water rivers; some alive 
upon land; and a still greater quantity dead in the bow- 
els of the earth. But wherever shells are found, they 
are universally known to be composed of one and the 
same substance. They are formed of an animal or cal- 
careous earth, that ferments with vinegar and other 
acids, that burns into lime, and will not easily melt into * 
glass. Such is the substance of which they are com- 
posed; and of their spoils, many philosophers think that 
a great part of the surface of the earth is composed at 
present. It is supposed by them, that chalks, marls, 
and all such earths as ferment with vinegar, are nothing 
niore than a composition of shells, decayed and crum- 
bled down to one uniform mass. 

Sea shells are either found in the depths of the 

ocean, or they are cast empty and forsaken of their 

.animals upon shore. Those which are fished up from 
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the deep, are caUed by die Latin name PehgHi (tN»e 

that are cast upon shore are called LittoreUm, Mny 

of the pefcigii are never seen upon shore; they conlinae 

in the depths where they are bred, and we owe their 

capture only to accident* These, theriefore, are the 

most scarce shells, and consequently, the most rduablcu 

The littorales are more frequent; and such as are of the 

same kind with the pelagii are not so beautiful. As 

they are often empty and forsaken, and as their animal 

is dead, and perhaps putrid in the bottom of the shell, 

they by this means lose the whiteness and the brilit^ 

ancy of their colouring. They are not Unfrequently 

also found eaten through, either by worpis, or by each 

other; and they are thus rendered less valuable: but 

what decreases their price still more is, when they are 

scaled and worn by lying too long empty at the bottom, 

or exposed upon the shore. Upon the whole, however^ 

sea shells exceed either land or fossil shells in beao^^ 

they receive the highest polish, and exhibit the most bnl- 

liant and various colouring. 

Fresh water shells are neither so numerous, so vari* 
ous, nor so beautiful, as those belonging to die sea. 
They want that solidity which the others have; thfar 
clavicle, as it is called, is neither so prominent nor so 
strong; and, not having a saline substance to tinge the 
surface of the shell, the colours are obscure. In fresh 
water there are but two kinds of shells; namely,^ the Ih* 
valved and the turbinated. 

Living land shells are more beautiful, though not so 
various, as those of fresh water, and some not inferior 
to sea shells in beauty. These are indeed but of one 
kind, namely, the turbinated; but in that there are found 
four or five very beautiful varieties. 

Of fossil, or, as they are called, exttaneous shdls, 
found in the bowels of the earth, there are great num- 
bers, and as great' a variety. In this class there are as 
many kinds as in the sea itself. There are found the 
turbinated, the bivalve, and the multivalve kinds, and 
of all these, many are at present not to be found ev«i 
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in the Mean. Ittdeed, tbe^iimber 19 » grenti ai^ the 
varieties so many, that it was ki^ liie opinion of natu- 
ralists, that tbey were nm^y the caprieioos |Mdiietimis 
ei imture, and had never given retreat to animals whose 
habitations they resemblM. They were fonnd not oiUy 
of various kinds, but in different states of preswvation: 
some had the shell entire, composed, as in its primitive 
atate, of a ^iriiite calcaremis earth, and filled with earth, w 
even empty; others were found with the shdl entire, but 
filled with a substance which was petrified by time; others,^ 
and Aese in great numbers, were found with the shell en- 
tirely mmildered away, but the petrified substance that 
fiUed it still exhibiting^'the figure of the shell; others still, 
that had been lodged near earth (^ stone, impressed their 
print upon these substances, and left the impression, 
though they themselves were decayed: lastly, some shells 
were found half mouldered away, their parts scaling off 
from each other in the same order in which they were ori- 
ginally formed. However, these different st^es of the 
shell, and even their fermenting with acids, were at 
first insuffident to convince those who had befbre as- 
si^ed them a different origin. They were still cimsi^ 
dered as accidentally and sportively formed, and deposit- 
ed in the various repositories where they were fouud,^ 
but no way appertaining to any part of animated nature. 
This put succeeding inquirers upon more minute re- 
searches; and they soon began to find, that often where 
they dug up petrified shells or teeth, they could dis- 
cover the petrified remains of some other Ixmy parts of 
the body. They found that the shells which were tak- 
en from the earth exhibited the usual defects and mis- 
chances which the same kind are known to receive at 
sea. They showed them not only tinctured with a salt 
water crust, but pierced in a peculiar manner by the 
sea worms, that make the shells of fishes their favour- 
ite food. These demonstrations ^were sufficient at last 
to convince all but a few philosophers, who died away, 
and whose erroneous systems died with them. 

Every shell, therefore, wherever it is found, is npw 
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considered as the spoil of some anhtfal fbaf once found 
shelter therein. It matters not by what unaccountable 
means they may have wandered from the sea; but they 
exhibit all, and tJie most certain marks of their origin. 
From their numbers and situation we are led to conjec- 
ture, that the sea reached the places where they are 
found; and from their varieties we learn, how little we 
know of all the sea contains at present, as the earth 
furnbhes many kinds which our most exact and iadus- 
trious shell-collectors have not been able to fish up from 
the deep. It is most pjt)bable that thousands of differ- 
ent forms stiU remain at the bottom unknown; so that 
we may justly say with the philosopher, Eaqumscimus 
sunt pm^ minima eorum qux ignoramtcis. 

It is well, however, for mankind, that the defect of 
our knowledge on this subject is, of all parts of learning, 
that which may be most easily dispensed with. An in- 
crease in the number of shells would throw but very 
few lights upon the history of the animals that inhabit 
them. For such information we are obliged to those 
men who contemplated something more than the out^de 
of the objects before them. To Reaumur we are oblig- 
ed for examining the manners of some with accuracy^ 
but to Swammerdam for more. In fact, this Dutchnwin 
has lent attention to those animals that almost exceeds 
credibility: he has excelled feven the insects he dissected, 
in patience, industry, and perseverance. It was in vain 
that this poor man^s father dissuaded him from what the 
world considered as a barren pursuit; it was in vain 
that an habitual disorder, brought on by his application, 
interrupted his eiforts; it was in vain that mankind 
treated him with ridicule while living, as they suffered 
his works to remain long unprinted and neglected when 
dead: still the Dutch philosopher went on, peeping into 
unwholesome ditches, wading through lens> dissecting 
spiders, and enumerating the blood vessels of a snail. 
Like the bee, whose heart he could not only distingu^, 
but dissect, he seemed instinctively impelled by his rul- 
ing passion, although he found nothing but ingratitade 
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from mm^ and tiiougfa his industry ^as apparently be- 
coming fatal to himself. From him I will take some of 
the leading features jin the history of those animals 
^hich breed in shells; previously taking my division 
from Aristode,« who^ as was said above, divides tJiem 
into three classes: the Turbinated, or those of the 
Snail kind; the Bivalved, or those of the Oyster kind; 
and the Multivalved, or those of the Acorn-shell kind. 
Of each I will treat in distinct chapters. 



CHAPTER V. 

Of Turbinated Shell-^jhh of the Snail Kind. 

To conceive the manner in which those animals sub- 
sist that are hid from us at the bottom of the deep, we 
must again have recourse to one of a similar nature and 
formation that we know. The history of the garden 
snail has been more copiously considered than that of 
the elephant; and its anatomy is as well if not better 
known: however, not to give any one object more room 
in the general picture of nature than it is entitled to, it 
will be sufficient to observe, that the snail is surprising- 
ly fitted for the life it is formed to lead. It is furnished 
with the organs of life in a manner almost as complete 
as the largest animal; with a tongue, brain, salival ducts, 
glands, nerves, stomach, and intestines; liver, heart, and 
blood vessels: besides this, it has a purple bag that fur- 
jiishes a red matter to different parts of the body, toge- 
ther with strong muscles that hold it to the shell, and 
which are hardened, like tendons, at their insertion. 

But these it possesses in common with other animals. 
We must now see what it has peculiar to itself. The 
first striking peculiarity is, that the animal has got its 
eyes on the points of its largest horns. When the snail 
is in motion, four horns are distinctly seen; but ]the two 
upp^rmpst and longest deserve peculiar consideration, 
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bodi on aeeooiA itf the Yanotis imttons witb wMdi they 
ara^ndqed^ as welt as their having their eyes fixed at the 
extreme eftds of them. These appear like two blackish 
poii^ at their ends. When considered as taken out of 
the body^ tkey are of a buH)0U8 or tctmiphlike figure; 
they have b«it one coat; and the three humours which are 
common in the eyes of other animals^ namely^ the vitre- 
ous, the aqueous, and the crystalline, arc in these very 
indistinctly seen. The eyes the animal can direct to 
different objects at pleasure, by a regular motion out of 
the body; and sometimes it hides them, by a very swift 
contraction into the belly. Under the small horns is the 
animal's mouth; and though it may appear too soft a sub- 
stance to be furnished with teeth, yet it has not less 
than eight of them, with which it devours leaves, and 
other substances, seemingly harder than itself, and 
with which it sometimes bites <^ pieces of its own ^11. 

But what is most surjuriiEang in the formaticm of Uiia 
animal, are the parts that serve for generation. Every 
snail is at once male and female, and while it impreg- 
nates another, is itself impregnated in turn. The ves- 
sek supplying the fluid for this purpose are placed 
chiefly in the fore-part of the neck^ htA extend them- 
selves over the body; but the male mA female or^uis of 
generation are always found united, aiid growing together. 
There is a large opening on the right side of the neck> 
which serves for very different purposes. As an anus 
it gives a passage to the excrements; as a mouth it serves 
for an opening for respiration; and also, as an organ of 
generation, it dilates when the desire of propagation 
begins^ Within this each animal has those parts, or 
something similar thereto^ which continue the kind. 

For some days before coition the snails gather to- 
gether, and lie near each other, eating very little in the 
mean time; but tbey settle thdr bodies in such a pos- 
ture that the neck and head are placed upright. la 
the mean time, the apertures on the side of the neck 
^^ing gi^c^tly dilated, two organs resembling intestines 
are seen issuing from them, which some have thought 
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to be the instruments of generation. Beside the pro- 
trusion of these^ e$ich animal is possessed of another 
peculiarity; for from the same aperture they launch 
forth a kind of dart at each other, which is pretty hard, 
barbed, and endingin a very sharp point. This is perform- 
ed when the apertures approach each other; and then 
the one is seen to shoot its weapon, which is received by 
the'other, though it sometimes falls to the ground: some 
minutes aiter, the snail which received the weapon darts 
one of its own at its antagonist, which is received in 
like manner. They then softly approach still nearer, 
and apply their bodies one to the other, as closely as 
the palms and fingers of the hands when grasped to- 
gether. At that time the horns are seen variously mov- 
ing in all directions, and this sometimes for three days 
together. The coupling of these animals' is generally 
thrice repeated, at intervals of fifteen days each, and 
at every time a new dart is mutually emitted. 

At the expiration of eighteen days the snails produce 
their eggs at the opening of the neck, and hide them 
in the earth with the greatest solicitude and industry. 
These eggs are in great numbers, round, white, and 
covered with a soft shell; they are also stuck to each 
other by an' imperceptible slime, like a bunch of grapes, 
of about the size of a small pea. 

When the animal leaves the egg it is seen with a very 
small shell on its back, which has but one convolution; 
but in proportion as it grows, the shell increases in the 
number of its circles. The shell always receives its ad- 
ditions at the mouth, the first centre still remaining; the 
2umnal sending forth from its body that slime which har- 
dens into a stony substance, and still is &shioned into 
similar volutions. The garden snail seldom exceeds four 
rounds and a-half; but some of the sea snails arrive even 
at ten. 

The snail thus fitted with its box, which is light and 

firm, finds itself defended in a very ample manner from 

•all external injury. Whenever it is invaded, it is but 

retiring into this fortress, and waiting patiently till the 

VOL. IV. — N n 
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danger is over. Nor is it possess^ only of a power of 
retreating into its shell, but of mending it when broken. 
Sometimes these animals are crushed seemingly to pieces^ 
and to all appearance utterly destroyed; yet still they 
set themselves to work, and in a few days mend all their 
numerous breaches. The same substance by which the 
shell is originally made, goes to the re-establishment of 
the ruined habitation. But all the junctures are very 
easily seen, for they have a fresher colour than the rest, 
and the whole shell in some measure resembles an old 
coat patched with new pieces. They are sometimes 
seen with eight or ten of these patches, so that the dam- 
age must have been apparently irreparable. Still, 
however, though the animal is possessed of the power of 
mending its shell, it cannot when come to its full growth 
make a new one. Swammerdam tried the experiment: 
he stripped a snail of its shell, without hurting any of 
the blood vessels^ retaining that part of the shell where 
the muscles were inserted; but it died in three days 
after it was stripped of its covering, not, however, wilii- 
out making efforts to build up a new shell, for befiw^its 
death it pressed out a certain membrane round the 
whole surface of its body. This membrane was entirely 
of the shelly nature, and was intended by Che animal as 
a supply towards a new one. 

As the snail is furnished with all the oi^ans of life and 
sensation, it is not wonderful to see it very voracioro. 
It chiefly subsists upon the leaves of plants and trees, 
but is very delicate in its choice. When the anioud 
moves to seek its food, it goes forward by means of ttait 
broad muscular skin which is sometimes seen projectii^ 
round the mouth of the shell; this is expanded befom, 
and then contracted with a kind of undulating motioB^ 
like a man attempting to move himself forward by one 
arm while lying on his belly. But the snail has another 
advantage, by which it not only smooths and planes its 
way, but also can ascend in the most perpendicular di- 
rection. This is by that iriimy substance with which it 
is so copiously furnished, and which it emits wherever 



Digitized by 



Google 



TESTACEOUS FISHES. 383 

it moves, Updii thk slime^ as lipon a kind of carpet^ it 
proceeds slowty along^ without any danger of wounding 
Its tender body against the asperities of the pavement; 
by means of this it moves upwards to its food upon trees^ 
and by this descei^s^ without danger of falling and breaks 
ing its shell by the shock. 

The appetite of these animals is very great: and the 
damage gardeners in particular sustain from them^ makes 
them employ every method for their destruction. Salt 
wiH destroy them^ as well as soot; but a tortoise in a 
garden is s^id to banish them much more effectually. 

At the approach of winter the snail bunes itself in 
the earthy or retires to some hole^ to continue in a tor- 
pid state during the severity of the season. It is some- 
times seen alone^ but more frequently in company in its 
retreat, several being usually found together apparently 
deprived of life and sensation. For the purposes of con- 
tinuing in greater warmth and security, the snail forms 
a cover or lid to the mouth of its shell with its slime, 
which stops it up entirely, and thus protects it from eve- 
ry external danger. The matter of which the cover is 
composed is whitish, somewhat like plaster, pretty hard 
and solid, yet at the same time porous and thin, to admit 
air^ when the animal cannot live without. When the 
cover is formed too thick, the snail then breaks a little 
hole in it, which corrects the defect of that closeness which 
proceeded from too much caution. In this manner, shel- 
tered in its hole from the weather, defended in its shell 
by a Cover, it sleeps during the winter; and for six or 
seven months continues without food or motion, until 
the genial call of spring breaks its slumber, and excites 
its activity. 

The snail having slept for so long a season, wakes 
one of the first fine days of April, breaks open its cell, 
and sallies forth to seek for nourishment. It is not sur- 
prising that so long a fast should have thinned it, and 
rendered it very voracious. At first, therefore, it is 
not very difficult in the choice of its food, almost any 
vegetable that is green seems welcome; but the succu- 
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lent plaats of the; garden are chiefly grat^ul^ and the 
various kinds of poise are at smne. seasons almost wholly 
destroyed by their numbers. So great is the multi]^- 
cation of snails in some years^ that gardeners ima^pme 
they burst from the earth. A wet season is generally 
favourable to their production; for this anim^ cannot 
bear very dry seasons or dry places^ as they cause too 
great a consumption of its sfime^ without plenty of 
which it cannot subsist in hedth and vigour. 

Such are the most striking particulars in the history 
of this animal; and this may serve as a general picture^ 
to which the manners and habitudes of the other tribes 
of this class may be compared and referred. These are^ 
the sea-ffliail^ of which naturalists have^ from the appa- 
rent difference of their shells^ mentioned fifteen kinds;^ 
the fresh water snail, of which there are eight kin^; 
and the land snail, of which there are five. These a]l 
bear a strong resemblance to the garden snail, in the 
formation of their shell, in their hermaphrodite natures, 
in the slimy substance with which tliey are covered, in 
the formation of their intestines, and the disposition of 
the hole on the right side of the nedc, which serves at 
once for the discharge of the faeces, for the lodging the 
instruments of generation, and for respiration, when the 
animal is under a necessity of taking in a new supply. 

But in nature, no two kinds of animals, however like 
each other in figure or conformation, are of manners en- 
tirely the same. Though the common garden snail bears 
a very strong resemblance to that of fresh water, and 
that of the sea, yet there are differences to be found, 
and those very considerable ones. 

If we compare them with the fresh water snail, though 
we shall find a general resemblance, yet there are one 
or two remarkable distinctions: and first, the fresh wa- 
ter snail, and, as I should suppose, all snails that live in 
water, are peculiarly furnished with a contrivance by 
nature, for rising to the surface, or sinking to the bot- 

* DMrgenville's Concbyliologie. 
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torn. The nanner in whieh this is performed^ is by 
opening and shutting the orifice on the right nde ot 
the neck^ which is furnished with muscles for that pur- 
pose. The snail sometimes gathers this aperture into 
an oblong tube^ and stretches or protends it above the 
surface of the water, in order to draw in or expel the 
air, as it finds occasion. This may not only be seen, 
but heard also by the noise which the snail makes in^ 
moving the water. By dilating this it rises; by com- 
pressing it, the animal sinks to the bottom. This is ef- 
fected somewhat in the same manner in which little 
images of glass are made to rise or sink in water, by 
pressing the air contained at the mouth of the tubes, so 
that it shall drive the water into their hollow bodies, 
which before were filled only with air, and thus make 
them heavier than the element in which they swim. In 
this manner does the fresh water snail dive or swim, by 
properly managing the air contained in its body. 

But what renders these animals far more worthy of 
notice is, that they are viviparous, and bring forth their 
young not only alive, but with their shells upon their 
backs. This seems surprising; yet it is incontestibly 
true. The young come, to some degree of perfection in 
the womb of the parent; there they receive their stony 
coat; and from dience are excluded, with a complete 
apparatus for subsistence. 

"On the twelfth of March,'' says Swammerdam, "I 
began my observations upon this snail, and collected a 
great number of the kind, which I put into a large basin 
filled with rain water, and fed for along time with potters' 
earth, dissolved in the water about them. Un the 
thirteenth of the same month I opened one of these snails, 
when I found nine living snails in its womb; the larg- 
est of these were placed foremost, as the first candidates 
for exclusion. I put them into fresh water, and they 
lived till the eighteenth of the same month, moving and 
swimming like snails full grown; nay, their manner of 
swimming was much more beautiful." Thus, at what- 
ever time of the year these snails are opened, they are 
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found pregnant with eggs^ or with linng snaik^ or with 
both together. 

This striking difference between the fresh water and 
the garden snail^ obtains also in some of the sea kind; 
among which there are some that are found viviparwis, 
while others lay eggs in the usual manner. Of this kind 
are one or two of the Buccinums^ within which living 
young have been frequently founds upon their dissection. 
In general, however, the rest of this numerous class 
bring forth eggs; from whence the animal bursts at a 
proper state of maturity, completely equipped with a 
house, which the moistness of the element where it re- 
sides does not prevent the inhabitant from enlarging. 
How the soft slime of the snail hardens at the bottom of 
the sea, into the stonysubstance of ashell, is not easy 
to conceive. This slime must at least be possessed of 
very powerful petrifying powers. 

AH animals of the snail kind, as was observed before, 
are hermaphrodites, each containing the instruments erf 
generation double. But some of tli^ sea kinds copulate 
in a different manner from those of the garden. The 
one impregnates the other; but, from the position of the 
parts, is incapable of being impregnated by the same in 
turn. For this reason it is necessary for a third to be 
admitted as a partner in this operation; so that, while 
one impregnates that before it, another does the same 
office by this, which is itself impregnated by a fourth* 
In this manner, Mr. Adanson has seen vast numbers of 
sea snails united together in a chain, impregnating each 
other. The Bulin and the Coret perform the offices of 
male and female at the same time. The orifices in these 
are two, both separate from each other: the opening by 
which the animal performs the office of the male being 
at the origin of the horns; that by which it is passive, 
as the female, being farther down upon the neck. It 
may also be observed as a general rule, that all animals 
that have this orifice, or verge, as some call it, on the 
right side, have their shells turned from the right to the 
left; on the contrary, those which have it on the left 
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side, have their shells turned fipom left to right, in a 
contrary direction to the former. 

But this is not the only diiFerence between land and 
sea snails. Many of the latter entirely want horns; 
and none of them have above two. Indeed, if the horns 
of snails be furnished with eyes, and if, as some are 
willing to think, the length of the horn, Kke the tube 
of a telescope, assists vision, these animals, that chiefly 
reside in the gloomy bottom of the deep, can have no 
great occasion for them. Eyes would be unnecessary 
to creatures whose food is usudly concealed in the 
darkest places; and who, possessed of very little motion, 
are obliged to grope for what they subsist on. To such, 
I say, eyes would rather be an obstruction than an ad- 
vantage: atad perhaps -even those that live upon land 
are without them. 

Those that have seen the shells of sea snails, need 
not be told that the animal which produces them is 
lai^r than those of the same denomination upon land. 
The sea seems to have the property of enlarging the 
magnitude of allits inhabitiints; and the same proportion 
that a trout bears to a shark, is often seen to obtain be^ 
tween a shell bred upon the land and one bred in the 
ocean. Its convolutions are more numerous. The 
garden snail has but five turns at the most; in the sea 
snail the convolutions are sometimes seen amounting to 
ten. 

There is a difference also in the position of the mouth 
in the garden and tlie water snail. In the former, the 
mouth is placed crosswise, as in quadrupeds, furnished 
with jaw-bones, lips, and teeth. In most of the sea- 
snails, the mouth is placed longkudinally in the head; 
and in some obliquely, or on one side. Others, of the 
Trochus kind, have no mouth whatsoever, but are fur- 
nished with a trunk, very long in some kinds, and 
shorter in others. 

Snails of the Trochus kind, furnished thus with an in- 
strument of offence, deserve our particular attention. The 
trunk of the trodius is ^eshy, muscular, supple, and 
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hollow. Its extremity is bordered with a cartilage^ 
and toothed like a saw. The snails that are provided 
with this, may be conmdered as the predaceous tribe 
among their fellows of the bottom. They are, among 
snails^ what the tiger, the eagle, or the shark is among 
beasts, birds, or fishes. The whole race of shelled ani- 
mals avoid their approach; for their habitations^ how- 
ever powerfully strongly built, though ever so well for- 
tified, yield to the superior force of these invaders. 
Though provided with a thick clumsy shell themselves^ 
yet they move with greater swiftness at the bottom than 
most other shell- fish, and seize their prey with greater 
facility. No shell so large but they will boldly venture 
to attack, and, with their piercing augur-like trunks 
will quickly bore it through. No efforts the other ani- 
mal makes can avail: it expands itself, and rises to the 
sur&ce, but the enemy rises with it; it again sinks to 
the bottom, but still its destroyer ctosdy adheres. In 
this manner the carnivorous shell-fish, as some natu- 
ralists call it, sticks for several days, nay weeks, to its 
prey, until with its trunk it has sucked out all substance, 
or until it dro{» off when the other begins to putrefy. 
Thus it would seem throughout nature, that no ani- 
mal is so well defended but that others are found capa- 
ble of breaking in upon its entrenchments. The gar- 
den snail seems tolerably well guarded; but the waU of 
its shell is paper itself in comparison with that which 
fortifies some of the sea snail kind. Beside this thick 
shell, many of them are also furnished with a lid, which 
covers the mouth of the shell, and which opens and 
shuts at the animal's pleasure. When the creature 
hunts for food, it opens its box, gropes or swims about; 
and when satisfied, drops its lid and sinks to the bot- 
tom: there it might be supposed to remain in perfeet 
security, but the trochus soon finds the way to break 
into the thickest part of its enclosure, and quickly de- 
stroys it with the most fatal industry. 

The being liable to the attacks of the trochus seems 
to be a calamity to which most of thi9 tribe are subject. 
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Scarcely a shell is met with entire and sound ta the end 
of its convolutions; but particularly the thinnest shells 
are the most subject to be thus invaded. As their shells 
are easily pierced, the predatory shellfish, or the sea 
worm, chiefly seek them for subsistence; and of those 
thin paper-like shells, not one in a hundred is found 
that has not suffered some disaster. As they are lighter 
than other shell*fish, they swim with greater ease; and 
this is the chief method of avoiding their heavier thick- 
shelled pursuers. The food of all snails properly lies at 
the bottom; when, therefore, the nautilus, or other thin- 
shelled fish, are seen busily swimming at the surface, it 
may be, that instead of sporting or sunning themselves, 
as some are apt to suppose, they are actually labouring 
to escape their most deadly pursuers. 

Of all sea snails, that which is most frequently seen 
swimming upon the surface, and whose shell is the thin- 
nest and most easily pierced, is the Nautilus. Whe- 
ther upon these occasions it is employed in escaping its 
numerous enemies at the bottom, or seeking for food at 
the surface, I will not venture to decide. It seems most 
probable, that the former is the cause of its frequently 
appearing; for, upon opening the stomach, it is found to 
contain chiefly that food which it finds at the bottom. 
This animaPs industry, therefore, may be owing to its 
fears; and all those arts of sailing which it has taught 
mankind, may have been originally the product of ne- 
cessity. But the nautilus is too famous not to demand 
a more ample description. 

Although there be several species of the nautilus, yet 
they all may be divided into two; the one with a white 
shell as thin as paper, which it is often seen to quit and 
again to resume; the other with a thicker shell, some- 
times of a beautiful mother-of-pearl colour, and that 
quits its shell but rarely. This shell outwardly resem- 
bles that of a large snail, but is generally six or eight 
inches across; within, it is divided into forty partitions, 
that eommunicat<e with each other by doors, if I may so 
call them, through which one could not thrust a goose 
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quill: almost the whole interital part of the shell is filled 
by the animal^ the body of which^ like its habitation, i$ 
divided into as many parts as there are chambers in its 
shell; all the parts of its body communicate with each 
other, through the doors or openings, by a long blood- 
vessel, which runs from the head to the tail: thus the 
body of the animal, if taken out of the shell, may be 
likened to a number of soft bits of flesh, of which there 
are forty, threaded upon a string. From this extraor- 
dinary conformation, one would not be apt to suppose 
that the nautilus sometimes quitted its shell, and return- 
ed to it again; yet nothing, though seemingly more im- 
possible, is more certain. The manner by which it 
contrives to disengage every part of its body from so in- 
tricate an habitation; by which it makes a substance, to 
appearance as thick as one's wrist, pass through forty 
doors, each of which would scarcely admit a goose quill^ 
is not yet discovered: but the fact is certain; for the ani- 
mal is often found without its shell, and the shell more 
frequently destitute of the animal. It is most probable, 
that it has a power of making the substance of one sec- 
tion of its body remove up into that which i^next; and 
thus, by multiplied removals, it gets free. - 

But this, though very strange, is not the peculiarity 
for which the nautilus has been the most distinguished. 
Its spreading the thin oar, and catching the flying gale^ 
to use the poet's description of it, has chiefly excited 
human curiosity. These animals, particularly those of 
the white, light kind, are chiefly found in the Medi- 
terranean; and scarcely any who have sailed on that sea, 
but must often have seen them. When the sea is calm, 
they are observed floating on the surface; some spread- 
ing their little sail; some rowing with their feet, as if 
for life and death; and others still, floating upon their 
mouths, like a ship with the keel upward. If taken 
while thus employed, and examined, the extraordinary 
mechanism of their limbs for sailing will appear more 
manifest. The nautilus is furnished ^ith eight feet, 
which issue near the mouth, and may I as properly be 
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called barbs; theise are connected to each other by a thin 
skin, Hfce that between the toes of a duck, but much 
thinner and more transparent. Of these eight feet thus 
connected, six are short, and tliese are held up as sails 
to cateh the wind in sailing; the two others are longer^ 
and are kept in the waters, serving, like paddles, to 
steer their course by. When the weather is quite calm, 
and the animal is pursued from below, it is then seen 
expanding only a part of its sail, and rowing with the 
rest: whenever it is interrupted, or fears danger from 
above, it instantly furls the sail, catches in all its oars, 
turns its shell mouth downwards, and instantly sinks to 
the bottom. Sometimes also it is seeii pumping the wa- 
ter from its leaking hulk; and when unfit for sailing, 
deserts its shell entirely. The forsaken hulk is seen 
floating along, till it dashes, by a kind of shipwreck, 
upon the rocks or the shore. 

From the above description, I think, we may consid* 
er this animal rather as attempting to save itself from 
the attacks of its destroyers, than as rowing in pursuit 
of food. Certain it is, that no creature of the deep has 
more numerous and more powerful enemies. Its- shell 
is scarcely ever found in perfect preservation, but is 
generally seen to bear some marks of hostile invasion. 
Its little arts, therefore, upon the surface of the water, 
may have been given it for protection; and it may thus 
be endued with comparative swiftness, to avoid the 
crab, the sea-scorpion, the trochus, and all the slower 
predaceous reptiles that lurk for it at the bottom of the 
water. 

From this general view of snsdls, they appear to be a 
much more active, animated tribe, than from their figure 
one would at first conceive. They seem, to an inatten- 
tive spectator, as mere inert masses of soft flesh, rather 
loaded than covered with a shell, scarcely capable of 
motion, and insensible to all the objects around them. 
When viewed more closely, they are found to be fur- 
nished with the organs of life and sensation in tolerable 
perfection; they are defended with armour that is at 
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OMe both l^lit and strong; tbey are as active as their 
necessities require; md are possessed of appetites nore 
poigDant than those of ammak tliat seen mnch more 
perfectly formed. In shorty tbey are a fruitful iados- 
trious tribe^ fumisbed like all other animals^ with the 
powers of escape and invasion; they have their pursi^ts 
and their enmities^ and of all creatures of the deep^ 
they have most to fear from each other. 



CHAPTER VI. 

OfBivahed SkelUJishj or Sheik of the Oyster Kind. 

It may seem wbimncal to make a distinction between 
the animal perfections of turbinated and bivalved shell- 
fish, or to grant a degree of superiority to the snail above 
the oyster. Yet this distinction strongly and apparait- 
ly obtains in nature; and we shall find the bivalved tribe 
(rf animals in every respect inferior to those we have 
been describing. Inferior in all th^ sensatioBs; infe- 
nor in their powers of motion; but particular^jr inferior 
in their system of animal generaticm. The smul ^ibe^ as 
we saw, are hermaphrodite, but require the asostance of 
each other for feccmdation; all the bivalve tribe are her- 
maphrodite in like manner, but they require no s^dstimce 
from each other towards impregnation; and a single mus- 
cle or oyster^ if there were no other in the world, would 
quickly replenish the ocean. As the land snail, firom 
its being best known, took the lead in the form» class, 
so the fresh water muscle^ for the same reason, may take 
the lead in this. The Kfe and manners of such as belong 
to the sea will be best displayed in the comparison. 

The Muscle, as is well known, whether belonging to 
fresh or salt water^ eonsists of two equal shells, joined at 
the back by a strong muscular ligament, that answers an 
the purposes of a hinge. By the elastic contraction of 
these, the animal can open its shells at pleasure, about a 
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quarter of an kch from each other. The fish is fished 
to either shell by four tendons^ by means of which it 
shuts them elose^ and keeps its body firm from being crush^ 
ed by any shock against the walls of its own habitation. 
It is furnished^ like all other animals of this kind^ with 
vital organs^ though these are situated in a very extraor* 
dmary manner. It has a mouth furnished with two 
flediy lips; its intestine begins at the bottom of the 
mouthy passes through the hmn^ and makes a number 
of circumvolutioiKS through the liver; on leaving this or* 
gan^ it goai on straight into the heart; which it pene- 
trateS; and ends in the anus; near which the lungs are 
placed; and through which it breathes^ like those of the 
^lail kind; and in this manner its languid circulation is 
carried on.* 

But the organs of generation are what most deserve 
to excite our curiosity. These consist in each muscle of 
two ovaries; which are the female part of its furniture^ 
and of two seminal vessels^ resembling what are fouikl 
in the male. Each ovary and each seminal vessel; has 
its own proper canal; by the ovary canal the eggs de- 
scend to the anos; and there also the seminal canaJs send 
their fluids to impregnate them. By this contrivance 
one single animal suffices for the double purposes of ge- 
neration; and the eggs are excluded and impregnated by 
itself alone. 

As the muscle is thus furnished with a kind of self- 
creating power; there are few places where it breeds 
that it is not found in great abundance. The ovaries 
usually empty themselves of* their eggs in spring; and 
they are replenished in autumn. For this reason they 
are found empty in summer and full in winter. They 
produce in great numbers; as all bivalved shell-fish are 
found to do. The fecundity of the snail kind is trifling 
in comparison to the fertility of these. Indeed it may 
be asserted as a general rule in nature; that the more' 
helpless and contemptible the animal; the more prolific 

* M. Mery, Anai. des Moales d^tang. 
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it is always found. Thus all creatures that are incapa- 
ble of resisting their destroyers^ have nothing but their 
quick multiplication for the continuation of their exist- 
ence. 

The multitude of tiiese animals in some places is very 
greats but from their defenceless state the number of 
their destroyers is in equal {m)portion. The crab, the 
•cray-fish, and many other animals, are seen to devour 
them; but the trochus is their most formidable enemy. 
When their ^ells are found deserted, if we then observe 
closely, it is most probable we shall find that the trochus 
has been at work in piercing them. There is scarcely 
one of them without a hole in it; and this probably was 
the avenue by which the enemy entered to destroy the 
inhabitant. 

But notwithstanding the number of this creature^s 
animated enemies, it seems still more fearful of the agita- 
tions of the element in which it resides; for if dashed 
s^inst rocks, or thrown far on the beach, it is destroyed 
without a power of redress. In order to guard agsanst 
these, which are to this animal the commonest and the 
most fatal accidents, although it has a power of slow mo- 
tion, which I shall presently describe, yet it endeavours 
to become stationary, and to attach itself to any fixed 
object it happens to be near. For this purpo^ it is 
furnished witfi a very singular capacity of binding itself 
by a number of threads to whatever object it approaches; 
and these Reaumur supposed it spun artificially, as spi- 
ders their webs which they fasten against a wall. Of 
this, however, later philosophers have found very great 
reason to doubt. It is therefore supposed that these 
threads, which are usually called the beard of the mus- 
cle, are the natural growth of the animal^s body, and by . 
no means produced at pleasure. Indeed, the , extreme 
kngth of this beard in some, which far exceeds the 
length of the body, seems impossible to be manufactured 
by the thrusting out and drawing in of the tongue, with 
the glutinous matter of which the french philosopher 
supposed those threads were formed. It is even found 
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to increase with the growth of the animal; and as the 
muscle becomes lai^er and older^ the beard becomes 
longer^ and its filaments more strong.^ Be this as it 
will^ nothing is more certain than that the muscle is 
found attached by these threads to every fixed object; 
sometimes^ indeed^ for want of such an object, these ani- 
mals are found united to each other; and though thrown 
into a lake sepamtely^ they are taken out in bunches of 
many together. 

To have some fixed resting place^ where the muscle 
can continue^ and take in its accidental food^ seems, the 
state that this animal chiefly desires. Its instrument of 
motion^ by which it contrives to reach the object it 
wants to bind itself to, is that muscular substance re- 
sembling a tongue, which is found long in proportion to 
the size of the muscle. In some, it is two inches long, 
in others not a third part of these dimensions. This 
the animal has a power of thrusting out of its shell, and 
with this it is capable of making a slight furrow in the 
sand at the bottom. By means of this furrow it can erect 
itself upon the edge of its shell; and thus continuing to 
make the furrow in proportion as it goes forward, it 
reaches out its tcmgue, that answers the purpose of an 
arm, and thus carries its shell edgewise, as in a groove, 
until it reaches the pojait intended. There, w^ere it 
determines to take up its residence, it fixes the ends of 
itsbeard, which are glutinous, to the rock or the object, 
whatever it be; and thus, like a ship at anchor, braves 
all the agitations of the water. Sometimes the animal 
is attached by a large number of threads, sometimes but 
by three or four, that seem scarce able to retain it. 
When the muscle is fixed in this manner, it lives upon 
the little earthy particles that the wj^er transports to 
its shells, and perhaps the flesh of the most dimiiuijive^ 
animals. However, it does not fail to grow considera- 
bly, and some of this kind have been found a foot long. I 

* Mercier du Paty, sur les Bouchots a Moulea. Tom, iL de 
1' Academic de la Rochelle. 
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have seen the beards a foot and a-half; and of this ^b- 
stance the natives of Palermo sometimes make gloves 
and stockings. 

These stiell-fish are found in lakes^ rivers^ and in the 
sea. Those of the lake often grow to a very large 
^ze; but they seem a solitary animal^ and i^e found 
generally separate from each other. Those of rivers 
are not so large^ but yet in greater abundance; but the 
sea muscle of all others is perhaps the most plenty. 
These are often bred artificially in salt water marshes 
that are overflowed by the tide; the fishermen throw- 
ing them in at the proper seasons^ and there being un- 
disturbed by the agitations of the sea^ and not preyed 
upon by their powerful enemies at the bottom^ they 
cast their eggs^ which soon become perfect animals^ and 
these are generally found in clusters of several dozens 
together. It requires a year for the peopling a muscle 
bed; so that if the number consists of forty thousand^ 
a tenth part may annually be left for the peopling the 
bed anew. Muscles are taken from their beds from the 
month of July to October; and they are sold at a very 
moderate price. 

From this animal the oyster differs very little^ except 
in the thickness of its shell, and its greater imbecility. 
The oyster, like the muscle, is formed with organs of 
life and respiration, with intestines which are very vo- 
luminous, with a liver, lungs, and heart. Like the 
muscle, it is s^lf-impregnated; and the shell, which the 
animal soon acquires, serves it for its future habitation. 
Like the muscle, it opens its shell to receive the influx 
of water; and like that animal, is strongly attached to 
its shells, both above and below. 

But it differs in many particulars. In the first place, 
its shells are not ec^ual, the one being cupped, the other 
flat; upon the cupped shell it is always seen to rest, for 
if it lay upon the flat side it would then lose all its wa- 
ter. It differs also in the thickness of its shells, which 
are so strongly lined and defended, that no animal will 
attempt to pierce them. But though the oyster be se- 



Digitized by 



Google 



TESTACEOUS FISH£S. 297 

cured from the attacks of the small reptiles at the bot- 
tom, yet it oftea serves as an object to which they are 
attached. Pipe- worms and other little animals fix their 
habitation to the oyster's sides, and in this manner con- 
tinue to live in security. Among the number of these 
is a little red worm, that is often found upon the shell; 
which some, from never seeing oysters copulate, erro- 
neously supposed to be the male by which their spaWn 
was impregnated. 

The oyster differs also from the muscle in being ut- 
terly unable to change its situation. The muscle, as 
we have observed, is capable of erecting itself on an 
edge, and going forward with a slow laborious motion. 
The oyster is wholly passive, and endeavours by all its 
powers to rest fixed to one spot at the bottom. It is 
entirely without that tongue which we saw answering 
the purposes of an arm in the other animal; but never- 
theless is][often attached very firmly to any object it hap- 
pens to approach. Roc^s, stones, pieces of timber, or 
sea- weeds, all seem proper to give it a fixture, and to 
secure it against the agitation of the waves. Nothing 
so common in the rivers of the tropical climates as to 
see oysters growing even amidst the branches of the 
forest. Many trees which grow along the banks^f the 
stream often bend their branches into the water, and 
particularly the mangrove, which chiefly delights in a 
moist situation. To these the oysters hang in clusters, 
like apples upon the most fertile tree; and in /rt'oportion 
as the weight of the fish sinks the plant int^ the water, 
where it still continues growing, the numAer of oysters 
increase and hang upon the branches. Thus there is 
nothing that these shell-fish will not stick to; they are 
often even found to stick to each other. This is effected 
by means of a glue proper to them^lves, which when 
it cements, the joining is as hard s^ the shell, and is as 
difficultly broken. The joinin^^ubstance, however, is 
not always of ^ue; but the animal grows to the rocks, 
somewhat Kke the muscle by threads; although these 
VOL. IV. — p p 
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are only seen to take toot in the skdl^ and not as in the 
muscle^ to spring from the body of the fii^ itself. 

Oysters usually cast their spawn in May, which at 
first appear like drops of candle-grease, and stick to axuj 
hard substance they fall upon- These are covered witii 
a shell in two or three daysj and in three years the ani- 
mal is large enough to be brought to market. As they 
invariably remain in the places where they are laid, and 
as they grow without any other seeming food than the 
afflux of sea water, it is the custom at CJolchester, and 
other parts of the kingdom, where the tide settles ia 
marshy on land, to pick up great quantities of small 
oysters along Ae sSiore, which when first gathered sel- 
dom exceed the siase of a six-pence. Th^ are depo- 
sited in beds where the tide comes in, and in two or 
three years grow to a tolerable aze. They Mre said to 
be better tasted for being thus sheltered from the agita- 
tions of the deep; and a mixtureof fredi water entering 
into these repositories, is said to improve their flavour, 
and to increase their growth and fatness. 

The oysters, however, which are prepared in this 
manner, are by no meai^ so lai^e as those found stick- 
ing to rocks at the bottom of the sea, usually called 
rock-oysters. These are sometimes found as broad as a 
plato, dud are admired by some as excellent food. But 
what i^ the size of these compared to the oy^ers of the 
East InrJies, some of whose shells I have seen two feet 
over! Th^ oysters found along the coast of Coromandel 
are capablex^f furnishing a plentiful meal to eight or ten 
men; but it ^©nas universally agreed that they are no 
way comparable to ours for delicacy or flavour. 

Thus the muscle and the oystor appear to have but 
few distinctions, except in their shape and the power rf 
motion in the foinaer. Other bivalved shell-fish, such 
as the cockle, the scallop, and the razor-shell, have dif- 
ferences e<|ually minute. The power of chai^g pl«Je, 
which some of them effeot in a manner quite peculiar to 
themselves, makes their greatest difference. The Seal- 
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lop IS particularly remarkable for its method of moving 
forward upon land^ or swimming upon the surface of the 
water. When this ammal finds itself deserted by the 
tide^ it makes very remariLable efforts to regain the Wa- 
ter^ moving towards the sea in a most singular manner. 
It first gapes with its shell as widely as it can^ the edges 
being often an inch asui^der; then it shuts them wi£ a 
jerk, and by this thie whole animal rises five or six 
inches from the ground. It thus tumbles any how for- 
ward, and then renews the operation until it has attain- 
ed its journey's end. When in the water it is capable 
of supporting itsdf upon the sur&ce; and there opening 
and shutting its shells, it tumbles over and over, and 
makes its way with some celerity. 

The Pivot, or Razor-shell, has a very different kind 
of motion. As the .former moves laboriously and slowly 
forward, so the razor-shell has only a power of sinking 
point downward. The shells of this animal resemble 
nothing so much as the haft of a razor; and by this form 
it is better enabled to dive into the soft sand at the bot- 
tom. All the motions of this little animal are confined 
to sinking or rising a foot downwards or upwards in the 
sand, for it never leaves the spot where first it was 
planted. From time to time it is seen to rise about 
ndf-way out of its hole; but if any way disturbed, it 
sinks perpendicularly down again. Just over the place 
where the razor buries itself, there is a small hole like a 
chimney, through which the animal breathes, or im- 
bibes the sea water. Upon the desertion of the tide, 
these holes are easily distinguished by the fishermen 
who seek for it; and their method of enticing the razor 
up from the depth of its retreat is by sprinkling a littie 
sea-salt upon the hole. This, melting, no sooner reaches 
the razor below, than it rises instantly straight upwards, 
and shows about half its length above the surface. This 
appearance, however, is instantaneous; and if the fisher 
does not seize the opportunity, the razor buries itself 
with great ease to its former depth. There it continues 
secure; no salt can allure it a si^cond time; but it remains 
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ufiinolested^ unless the fisher ^11 he at the trouble Of 
digging it out, sometimes two feet below the surface. 

Such are the minute differences between bivalv^ 
shdi-fishf but in the great oudines of their nature they 
exactly resemble each other. It is particularly in this 
class of shell-fish that pearls are found in great abun- 
dance; and it is in the internal parts of those sheik that 
are of a shining silvery colour that these gems are usu- 
ally generated; but the peari is also found to breed as 
well in the muscle or the scallop as in the oyster. In 
fact, it is found in all bivalved shells, the inades of 
which resemble that well known substance called mo- 
ther-of-pearl. 

Whether pearls be a disease or an accident in the 
animal^ is scarcely worth inquiry. The common opinion 
is, that they are a kind of calculous- concretion in the 
body of the animal, somewhat resembling a stone i»tbe 
bladder, and are consequently to be considered as a 
disorder. It is said^ in confirmation of this opinion, 
that those coasts upon which pearls are fished are very 
unhealthy; and therefore most probably oysters share 
the general influence of the climate: it is also added^ 
that those oysters in which pearls are found are always 
ill-tasted, which is a sign of their being unsound; and 
lastly, it is asserted that the pearl grows sometimes so 
big as to keep the shells of the animal from shutting, 
and that thus it dies by being exposed. It is easy to 
see the weakness of these assertions, which seem nd- 
ther true nor amusing. To answer them in their own 
way, if a stone in the bladder be a disorder, a stone in 
the stomach of an ostrich is^a benefit, and so it may be 
in the shell of an oyster. If the shores where the^arls 
are fished be unwholesome to man, that, instead of 
being disadvantageous, is so much the more lucky for 
the oyster. If the pearl oysters are the worst tasted, 
so are kites and ravens among birds: and yet we know 
that they are healthy and long-lived animals. If the 
oyster had ever its shell kept asunder by the pearl with- 
in it, that would be a disease indeed; but this in reality 



Digitized by 



Google 



TESTACBOtrS FISHES. 301 

never happens; for the oyster that breeds a large p^rl 
always breeds a large shell, and the shell itself indents 
to receive its impression. The pearl, upon the whole^ 
seems bred from no disorder in the animal, but accident- 
ally produced by the same matter that goes to form the 
shell. This substance, which is soft at first, quickly 
hardens; and thus by successive coats, layer over layer, 
the pearl acquires its dimensions. If cut through, it 
will be found to consist of several coats, like an onion; 
and sometimes a i^iall speck is seen in the middle, upon 
which the coats were originally formed. 

All oysters, and most shell^fish, are found to contain 
pearis: but that which particularly obtains the name of 
the pearl oyster, has a large strong whitish shell wrink- 
led and rough without, and within smooth and of a sil- 
ver colour. From these the mother-of-pearl is taken, 
which 18 nothing more than the internal coats of the 
shell, resembling the pearl in colour and consistence. 
This is taken out and shaped into that variety of uten- 
sils which are found so beautiful; but the pearl itself is 
chiefly prized, being found but in few oysters, and ge- 
nerally adhering, sometimes making a print in the body 
of the shell, sometimes at large within the substance of 
the fish. 

There are a great number of pearl fisheries in Ame- 
rica and Asia; but as pearls bear a worse price than for- 
merly, those of America are in a great measure discon- 
tinued. The most famous of alt the Asiatic fisheries is 
in the Persian Gulf, near the Isle of Bahren. Thet^ is 
another between the coast of Madura and the Island of 
Ceylcm; and there was a third on the coasts of Japan; but 
as these noble islanders have a contempt for jewels, and 
an abhorrence for such Europeans as come in pursuit of 
them, that fishery, which is thought to be the most 
valuable of all others, is discontinued. The diving bu- 
siness is now carried on only in those countries where 
the wretchedness of one pait of mankind goes to sup-' 
port the magnificence of the other. 

The chief fishery, as was said, is carried on in the 
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Feraan Gul^ and the most yiIuiM^ petris are braii^t 
from thence. The value of theae jewels increases^ not 
only in proportion to their size^ but also their ^pxn 
and cohmr; for some pearls are white^ others are yel- 
lowish, others of a lead colour; and some affirm diey 
have been found as black as jet What it is that gives 
these different tinctures to pearls, is not known; Taver- 
ner ascribes it to their lying two or three weeks upon 
shore after the oyster is tak^i; Reaumur thinks it pro- 
ceeds frmn the colour of that part of the fish's body 
upon which the pearl lies. It k most probable thi^t 
this colour proceeds, like the spots frequently found on 
the internal surface of the shell itself, from some acci* 
dent while the pearl is growing. 

The best coloured pearls and the roundest are brought 
from the East; those of America are neither so white, 
nor so eieactly oval. All pearls, however, in time be- 
come yellow; they may be considered as an animal sub- 
stance converted into a stony hardness, and, like ivory, 
taking a tincture from the air. They have been even 
found to decay when in damp or vaulted places, and to 
moulder into a substance scarce harder than chalk. 
When the daughters of Stilicon, who were both be- 
trothed, one after the other, to the emperor Honoriu% 
were buried, much of their finery was also deposited 
with them in the same tomb. In this manner they re- 
mained buried for above eleven hundred years, till the 
foundations of the church of St. Peter were laying. 
Their tomb was then discovered, and all their finery was 
found in tolerable preservation^ except their pearls, 
which were converted by time and damps into a chalky 
powder. 

The wretched people that are destined to fish for 
pearls, are either negroes or some of the poorest of the 
natives of Persia. The inhabitants of this country are 
divided into tyrants and slaves. The divers are not 
only subject to the dangers of the deep, to tempest^ to 
suffi)cation at the bottom, to being devoured by sharks, 
but from their profession universally labour under a 
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smttii^ of bldod^ oceambed by the pressare of air upon 
their lungs in going down to the bottom. The most 
robust and healthy young men are chosen for this em* 
ploymentt hut they seldom survive it above five or six 
years. Their fibres become rigid^ their eye-balls turn 
red^ and they usually die consumptive. 

It is amazing how very long they are seen to continue 
at the bottom. Some, as we are assured, have been 
known to continue three quarters of an hour under wa- 
ter without breathing; and to one unused to diving, ten 
minutes would suffocate the strongest. Whether from 
some effort the blood bursts the old passage which it had 
in the totus, and circulates without going through the 
lungs, it is not easy to tell; but certain it is, that some 
bodies have been dissected with this canal of communi- 
cation open, and these extraordinary divers may be in- 
ternally formed in that manner. 

Be this as it may, no way of life seems so laborious, 
so dangerous, or so painful. They fish for pearls, or 
rather the oysters that contain them, in boats twenty- 
eight feet long; and of these there are sometimes three 
or four hundred at a time, with each seven or eight 
stones, which serve for anchors. There are from five to 
eight divers belonging to each, that dive one after an- 
oUier. They are quite naked, except that they have a 
aet hanging down from the neck to put their oysters in> 
and gloves on their hands to defend them while they 
pick the oysters from the holes in the rocks; for in this 
manner alone can they be gathered. Every diver is 
sunk by means of a stone, weighing fifty pounds, tied to 
the rope by which be descends. He places his foot in 
a kind of stirrup, and laying hold of the rope with his 
left hand, with his right he stops his nose to keep in his 
breath, as upon going down he takes in a very long in- 
smration. They are no sooner come to the bottom but 
they give the si^al to those who are in the boat to draw 
up the stone; which done, they go to work, filling their 
net as Cetst as they can; and then giving another signal^ 
the boats above pull up the net loaded with oysters, and 
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shortly after the diver himsellHo tate a new inspira- 
tion. They dive to the depth of fifteen fathoms^ and 
seldom go deeper. They generally go every mormng 
by break of day to this fatiguing employment, taking 
the land-wind to waft them out to sea, and retaining 
with the sea-breeze at night. The owners of the boats 
usually hire the divers, and the rest of the boat's crew, 
as we do our labourers, at so much a day. All the oys- 
ters are brought on shore, where they are laid in a great 
heap till the pearl fishery is over, which continues dur- 
ing the months of November and December. When op- 
portunity serves, they then examine every oyster, and 
it is accidental whether the capture turns out advantage- 
ous. Indeed no human being can wish well to a com- 
merce, which thus chains such a number of fellow-crea- 
tures to the bottom, to pluck up a glittering, moulder- 
ing pebble. 



CHAPTER VII. 

Of MultivcUve Shell-fish. 

MuLTiVALVB shell-fish may be considered as animah 
shut up in round boxes. To view their habitations ex- 
ternally, one would be little apt to consider them as the 
retreats of living creatures; and still less to suppose that 
some of them carry their boxes with a tolerable share oT 
swiftness, so as to escape their pursuers. Of these there 
are principally two kinds; such as move, and such as 
are stationary: the first are usually known in our cabi- 
nets by the name of sea eggs; the others are as often ad- 
mired, from the cavities which they scoop out for their 
habitation in the hardest marble. The first are called 
by naturalists. Echini, or Urchins; the latter are called 
Pholades, or File-fish. Of both there are several sortsj 
but, by describing these two, we shall have a competent 
idea of all the rest. 
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On a slight view, the sea urchin maybe compared to 
the husk of achesnut; being like it round, and with a, 
number of bony prickles standing out on every side. 
To exhibit this extraordinary animal in every light— 
If we could conceive a turnip stuck full of pins on every 
side, and running upon these pins with some degree of 
swiftness, we should have some idea of this extraordi- 
Bary creature. The mouth is placed downwards; the 
vent is above; the shell is a hollow vase, resembling a 
scooped apple; and this filled with a soft muscular sub- 
stance, through which the intestines wind from the 
bottom to the top. The mouth which is placed ttnder= 
most, is large and red, furnished with five sharp teeth, 
which are easily discerned. The jaws are strengthened 
by five small bones, in the centre of which is a small 
fleshy tongue; and from this the intestines make a wind- 
ing of five spires round the internal sides of the shell, 
ending at top, where the excrenlents are excluded. 
But what makes' the most extraordinary part of this 
animaPs conlbrmation, are its horns and its spines, that 
point from every part of the body, like the horns of a 
snail, and that serve at once as legs to move upon, as 
arms to feel with, and as instruments of capture and de- 
fence. Between these horns it has also spines that are 
not endued with such a share of motion. The spines 
and the horns issue from every part of the body; the 
spines being hard and prickly, the horns being soft^ 
longer than the spines, and never seen except in the 
water. They are put forward and withdrawn like the 
horns of a snail, and are hid at the bases of the spines, 
serving, as was said before, for procuring food and mo- 
tion. All this apparatus, however, is only seen when 
the animal is hunting its prey at the bottom of the wa- 
ter: for, a few minutes after it is taken, all the horns 
are withdrawn into the body, and most of the spines 
dropoff. 

It is generally said of insects, that those whieh have 
the greatest number of legs, always move the slowest; 
but this animal seems to \^ an exception to the rule: 

VOL, IV. — a q 
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for though furnished with two thousand spines^ and 
twelve hundred horns^ all serving for legs, and from 
their number seeming to impede each otber^s motion, 
yet it runs with some share of swiftness at the bottom, 
and it is sometimes no easy matter to overtake it. It is 
often taken upon the ebb, by following it in shallow 
water, either in an osier basket, or simply with the 
hand. Both the spines and the horns as»st its motion; 
and the animal is usually seen running with the mouth 
downward. 

Some kinds of this animal are as good eating as the 
iobister; ?rad its eggs, which are of a deep red, are con- 
sidered as a very great delicacy. But of others the 
taste is but indifferent; and in all places except the 
Mediterranean, they are little sought for, except as ob- 
ject of curiosity. 

Very different in motion, though not much different 
in shape, from thise, are the Acorn Shell-fish, the 
Thumb-fboted Shell -fish, and the imaginary Barnacle. 
These are fixed to one spot, and appear to veg^^taie 
from a stalk. Indeed, to an inattentive spectator, each 
actually seems to be a kind of fungus that grows in 
the deep, destitute of animal life as well as motion. 
But the inquirer will soon change his ofHuion, when he 
comes to obseirve this mushroom-like figure more mi- 
nutely. He will then see that the animal residing 
within the shell has not only life, but some degree <^ 
voraciousness; that it has a cover by which it opens and 
shuts its shell at pleasure; that it has twelve long crook- 
ed arms, furnished with hair, which it thrusts forth for 
its prey, and eight smaller, which are generally kept in 
the shell. These are seen adhering to every substance 
that is to be met in the ocean, rocks, roots of trees^ 
ships^ bottoms, whales, lobsters, and even crabs, like 
bunches of grapes, clung to each other. It is ainusii^ 
enough to behold their operations.* They for some 
time remain motionless within their shell; but when the 

* Anderson's History of Greenland. 
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sea is calniy they are seen opening the Ud^ and peepr 
ing about them. They then thrust out their long uecks^ 
look round thenf for some time^ and then abruptly r^ 
treat back into their boX; ^ut their Ud^ and lurk in 
darkness and security. Some people eat them: but 
they are in no great repute at the tables of the luxuri- 
mSf where their deformed figure would be no objection 
to their being introduced. 

Of ^U animals of the shelly tribe^ the Pholades are 
the most wonderful. * From their great powers of pene- 
tration^ compared with their apparent imbecility^ they 
justly excite the astonishment of the curious observer. 
These animals are found in different places; sometimes 
clothed in their proper shell^at the bottom of the wa- 
ter; sometimes concealed in lumps of m^ly earthy 
aikl sometimes lodged, shell and all, in the body of 
the hardest marble. In their proper shell they assume 
different figures; but in general, they somewhat resem* 
ble a muscle, except that their shell is found actually 
composed of five or more pieces, the iMnaller valves 
serving to close up the opening left by the irregular 
meeti^ of the two principal shells. But thdir pene^ 
tration into rocks, and their residence there, makes up 
the most wonderful part of their history. 

This animal when devested of its shell, resembles a 
roundish soft pudding, with, no instrumeiit that seems 
in the least fitted for boring into stones, or even pene- 
tratii^ the softest substances. It is furni^ed with two 

[* The Pholas is remarkable for its luminous quiilitj. This 
was noticed by Pliny, who observes that it shines in the mouth 
of the person who eats it, and if it touch his hands or clothes, 
it makes them luminous. M. Reamur says, that whereas other 
fishes give light when ^ejtend to putrescence, this Is more lu- 
minous in proportion to its being freshjthat whentiiieyAre dried, 
their light will revive if they be moistened either with fresh or 
salt water, but that brandy immediately extinguishes it He 
endeavoured to make this light permanent, but none of his 
themes succeeded. A single pholas when put into a vessel 
containing seven ounces of milk, made it so luminous, that the 
faces of persons might he distinguished by it, and it looked as 
if it wa9 transparent.] 
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teeth indeed; but these are pktced in such a situafton 
as to be incapable of touching the hollow sor&oe of its 
stony dwelling: it has also two coveri to its^eU, thst 
open and shut at either end; but these are totally un- 
servioeable to it as a miner. The instrument with which 
it performs all its operations, and buries itself in \kt 
hardest rocks^ is only a broad fleshy substance, some^ 
what resembling a tongue, that is seen issuing from the 
bottom of its shelL With this soft yielding instrument, 
it perforates the most solid marbles; and having, while 
yet little and young, made its way by a very narrow 
^itranee into the substance of the stone, it then begkis 
to grow bigger, and thus to enlarge its apartment. 

The seeming unfitness, however, of this animal for 
penetrating into rocks, and there forming an habitatim^ 
has induced many philosophers to suppose that they en- 
tered the rock while it was yet in a s^ state, and frmn 
the petrifying quality of the water, that the whole rock 
afterwards hardened round them by degrees. Thus any 
penetrating quality, it was thought, was unjustly as- 
cribed to them, as they only bored into a soft subi^tanee 
that was hardened by time. This opinion, however, 
h^ been confuted, in a very satisfiatctory mann^, by Dr. 
Rofiadscb, who observed, that many of the pillars of the 
temple* <tfSerapis, at Putedi, were penetrated by these 
animals. From thence he very justly concludes, that 
the pholades mmi have pierced into them since they 
were erected, for no workmen would have laboured a 
pillar into form, if it had been honey-combed by worms 
in the quirry . In short, there can be no doubt but that 
the pillars were perfectly sound when erected; and that 
the pholades have attacked tliem during the time in 
which they continued buried und^ water, by means of 
the earthquake that'swallowed up the city.* 

From hence it appears, that in all nature there is not 
a greater instance of perseverance and patience than 
what this animal is seen to exhibit. Furnished with the 

* Bohadsch de Animalibus Marinis, p. 153. 



Digitized by 



Google 



TESTACEOUS f'lSUES. 309 

Uttntest and softest augar^ by slow successive applica* 
lions it eflfects what other animals are incapable of per- 
forming by force, penetrating the hardest bodies only 
^ttf its tongue. When, while yet naked and very 
^matt, it has e&cted an entran<ie, and has buried its 
body in the stone, it there continues for life at its ease; 
the sea water that enters at the little aperture supply- 
ing it wi^ luxurious plenty. When the animal has 
taken too great a quantity of water, it is seen to l^piirt 
it out of its hole with some violence. Upon this seem- 
ingly tfaki diet it quickly grows larger, and soon finds 
itself under the necessity of enlarging its habitation and 
its shell. The motion of the pholas is slow beyond 
conception; its progress k^eeps pace with the growth of 
its body; and in proportion as it becomes larger, it makes 
its way farther into the rock. When it has got a cer- 
tain way in, it then turns from its former direction, and 
hollows downwards; till, at last, When its habitation is 
completed, the whole apartment resembles the bowl of 
a tobacco-pipe, the hole in the shank being that by 
which the animal entered. 

Thus immured, the pholas lives in darkness, indo- 
lence, and plenty; it never removes from the narrow 
mansion into which it has penetrated, and seems per- 
fectly content with being enclosed in its own sepulchre. 
The influx of the sea water, that enters by its little gal- 
lery, satisfies all its wants; and, without any other food, 
it is found to grow from seven to eight inches long, and 
thick in proportion. 

But they are not MippKed 01^ with their rocky habi- 
tation, they have also a shell to protect them; this shell 
grows upon them in the body of the rock, and seems a 
very unnecessary addition to die defence which they 
have procured themselves by art. These shells take 
diifer^t forms, and are often composed cffa different 
number of valves; sometimes six, sometimes but three; 
sometimes the shell resemble a tube with holes at either 
end, one for the mouth, and the other for voiding the 
excrements. • ^ 
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Yet the {AoIas^ thud shut up^ is not 80 solitary wBLnm- 
laal as it would at first appear; ^v though it is immured 
in its hole without ^;re»; though it is impossible fw the 
animal^ grown to a great sise, to get out by the way it 
made in^ yet ma»y of this ki&d <Aeti meet iu die heart 
of the ro^9 apd^ like miuers iu a setge^ who sometimes 
cross each other's gdleries^. they freqaeatly break in 
upon eachotiiier'$ retrtats. Whether thw thus meet- 
iug be the work of accident^ or of choice few cau take 
upon them io determine; certi^n it is^ they are most 
commonly fiQuud in numbers in the same rock^ andsomer 
times aboTe twenty are diseov^ed within a few inches 
of each other. 

As to the rest^ this animal is^ found in greatest numbers 
at Acona^ in Italy; it is found along t^ shores of Nor« 
mandy and Poitouy in France; it is found also up(m some 
of the coasts of Scotland; and in general is con^dered 
as a very great delicacy at the tables of the luxurious. 



OF FR0G8, LIZARDiS, AND SERPENT^. 

CHAPTER!. 

Of Frogs and Toads in General. 

If we emerge fh>m the deep, the first and most ob* 
vious class of amphiUous animals that occur upon land 
are frogs and toads. These^ wherever they re^de, seem 
equally adapted for living upon land and in the water, 
having their hearts formed in such a manner as to dis- 
pense with the assistance of the lungs in carrying on the 
circulation. The frog and the toad therefore can Kve 
several days under water, witJiout any danger of suffi>ca- 
tion: they wmt but little airat die bottom, and what is 
wwting is supplied by lungs, like bhfdders, which ai« 
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generally dii^nded with wiad^ and answer all the pur- 
poses of a reservoir from whence to breathe. 

To describe the form of animals so well known would 
be superfluous; to mark those differences that distinguish 
them from each other, may be necessary. The frog 
moves by leaping, the toad crawls along the ground. 
The frc^ is in general less than the toad, its colour is 
brighter, and with a more polished surface; the toad is 
brown, rough, and dusky. The frog is light and active^ 
and its belly comparatively small; the toad is slow, 
swoln, and incapable of escaping. The frog when taken 
contracts itself so as to have a lump *on its back; the 
toad's baqk is straight and even. Their internal parts 
are nearly the same, except that the lungs of the toad 
are more eompact than those of the frog; they have air- 
bladders, and of consequence the animal is less fitted for 
living under water. Such are the differences with re- 
spect to figure and eon£»rmatkm; their habitudes and 
manners exhibit a greater variety, and require a sepa- 
rate description. 



CHAPTER 11. 

Of the Frog and its Varieties. 

The external figure of the frog is too well known to 
need a description. Its power of taking large leaps is 
remarkably great, compared to the bulk of its body. It 
is the best swimmer of all four- footed animals; and na- 
ture hath finely adapted its parts for those ends, the 
arms being light and active, the legs and thighs long^ 
and furnished with very strong muscles* 

If we examine this animal internally, we shall find 
that it has a very little brain for its size, a very wide 
swallow, a stomach seemingly small, but capable of great 
distension. The heart in the frog, as in all other ani- 
mals that are truly amphibious, has but one ventricle; 
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so that the blood ean circulate withoiit the assistance of 
the lungs while it keeps under water. The lungs re- 
» semble a number of small bladders joined together, like 
the eells of a honey-comb; they are connected to the 
back by muscles, and can be distended or exhausted at 
the animal's pleasure. The male has two testicuK lying 
near the kidneys, and the female has two ovaries lying 
near the same place; but neither male nor female have 
any of the external instruments of generation, tlie anus 
^rving for that purpose in both. Such are the most 
striking peculiarities in the anatomy of the frog; and in 
these it agrees wUh the toad, the lizard, and the serpent. 
They are all formed internally pretty much in the same 
ipanner, with spongy lungs, a simple heart, and are des- 
titute of the external instruments that serve to continue 
the kind. 

Of all those who have given histories of the frog, M. 
RaBsel of Nuremberg seems the most accurate and en- 
tertaining. His plates of this animal are well known; 
his assiduity and skilfulness in observing its miners are 
still more deserving our esteem. Instead, therefore, of 
following any other, I will take him for my guide; and 
though it be out of my power to amuse the reader with 
his beautiful designs, yet there will be some merit in 
transcribing his history. 

The common brown frog be^s to couple early in the 
season, and as soon as the ice is thawed from the stag- 
nating waters. In some plac^ the cold protracts their 
genial appetite till April, but it generally be^ns about 
the middle of March. The male is usually of a grayish- 
brown colour; the female is more inclining iK> yellow, 
speckled with brown. When they couple, the colours 
of both are neariy alike on the back; but as they change 
their skins almost every eighth day, the old one fklling 
off in the form of mucus, the male grows yellower, and 
th^ female ngK)re brown. In the males, the arms and tegs 
are ipuch stronger than in the females; and at the time 
of coupling they have upon their thumbs a kind of fleshy 
excrescence, which they fix firmly to the breai^t of the 
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female* Tfm LinosBus supposed to be i^he male kistru- 
ment of generation; but by closer inspection it is found 
only of service in holding the female in a more strict 
embrace. It may be cut oif, and the impregnation con- 
tinue unimpaired; it is sometimes found in the opposite 
sex, and spme of the males are found entirely without 
it: however, when it is cut off, the male cannot bold the 
female so strongly as before. 

The sexes couple only once a-year, and then continue 
united sometimes for four days together. At this time they 
both have their bellies greatly swoln; that of the female 
being filled with eggs, the male having the skin of the 
whole body distended with a limpid water, which is 
ejected in impregnation. As soon as the male has leaped 
upon the female, he throws his fore legs round her breast, 
and closes them so firmly that it is impossible with the 
naked hands to loose them. The male clasps his fingers 
between each other in the same manner as people when 
tliey are praying: the thumbs press with their thickest 
sides against the breast of the female; and though she 
should struggle ever so much, nothing can induce him to 
let go his hold. The grasp seems involuntary and con- 
vulsive; they cannot be easily torn asunder; and they 
swim, creep, and live united for some days successively, 
till the female has shed her spawn, which at length she 
does almost in an instant. But how the impregnation is 
performed without any apparent instruments of genera- 
tion, has long been an object of inquiry, and still con- 
tinues in great obscurity. To investigate the difficulty 
as carefully as possible, our German philosopher con* 
tinned to examine their mutual congress for three years 
together, and availed himself of all the lights that the 
knife or analogy could furnish. 

After having chosen twelve couple of frogs that were 
thus joined to each other, and having placed each cou- 
ple in a glass vessel with water, he scarcely let them out 
of his sight day or night, and even sate up two nights 
together to examine their operations. The first day he 
observed nothing that deserved remark, but the second 
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they began te be agitated more than before; the maieis 
made a Boise somewhat resembling the grunting (£ a 
hog^ th^ females only kept sinking and rising in the 
water. 

The male of the first couple ejected the humidity 
with which his body was swoln, by which the water ia 
the glass was made muddy^ and he soon after quitted 
the female. Our philosopher continued for twelve 
hours to observe whether the female would cast her 
spawn; but finding her tardy, he dissected both her and 
the male: in the latter, the spermatic vessels were quite 
empty, as might naturally have been supposed; but for 
the female, her spawn still remained in her body. 
Upon its being extracted, and put into water, it jperish- 
ed without producing any animal whatever. From 
hence he justly concluded, that it required that the 
eggs should be ejected from the body of the female be- 
fore they could be at all prolific. In another pair the 
male quitted the female, who did not eject her spawn 
till sixteen days after; and these, like the former, came 
to nothing. But it was very different with some of the 
rest. The females ejected their spawn, while the male 
still remained in his station, and impregnated the ma^es 
at different intervals as they fell from her; and these all 
brQught forth animals in the usual Course of generation. 
From these observations it was easy to infer, that the fe- 
male was impregnated neither by the mouth, as some 
philosophers imagined, nor by the excrescence at the 
thumbs, as was the opinion of LinnsBus, but by the in- 
spersiou of the male seminal fluid upon the eggs as they 
proceeded from the body. 

A single female produces from six to eleven hundred 
eggs at a time; and in general she throws them all out 
together by a single effort, though sometimes she is an 
hour in performing this task. While she is thus bring- 
ing forth, it may be observed, that the male acts the 
part of a midwife, and promotes the expulsion of the 
eggs by working with his thumbs and compressing the 
fepiales body more closely. The eggs, which were 
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compressed in the womb, upon being emitted, expand 
themselves into a round form, and drop to the bottom 
of the water; while the male swims off, and strikes with 
his arms as usual, though they had continued so long in 
a state of violent contraction. 

The egg, or little black globe, which produces a tad- 
pole, is surrounded with two different kinds of liquor. 
That which immediately surrounds the globe is clear 
and transparent, and contained in its proper membrane; 
that which surrounds the whole is muddy and mucous. 
The transparent liquor serves for the nourishment of the 
tadpole from time to time, and answers the same pur- 
pose that the white of the egg does to birds. The tad- 
poles, when this membrane is broken, are found to ad- 
here with their mouth to part of it, and wh^n they g«t 
free they immediately sink to the bottom of the water, 
never being able to get to the top after, while they con- 
tinue in their tadpole form. 

But to return;— When the spawn is emitted and im- 
pregnated by the male, it drops, as was said, to the 
bottom, and there the white quickly and sensibly in- 
creases. The eggs, which during the four first hoXirs 
suffer no perceptible change, begin then to enlarge and 
grow lighter, by which means they mount to the sur- 
face of the water. At the end of eight hours the white 
in which they swim grows thicker, the eggs lose their 
blackness, and, as they increase in size, somewhat of 
their spherical form. 

Tl\e twenty-first day the egg is seen to open a little 
on one side, and the beginning of a tail to peep out, 
which becomes more and more distinct ever/ day. The 
thirty-ninth day the little animal begins to have motion; 
it moves at intel*vals its tail; and it is perceived that the 
liquor in which it is circumfuSed serves for its nourish- 
ment. In two days more, some of these little creatures 
fall to the bottom, while others remain swimming in the 
fluid around them, while their vivacity and motion is 
seen to increase. Those which fall to the bottom re- 
main there the whole day; but having lengthened them- 
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selves a little, for hitherto they are doubled up, they 
mount at intervals to the mucus which they had quit^ 
ted, and are seen to feed upon it with great vivacity. 
The next day they acquire their tadpole form. In three 
days more they are perceived to have two little fringes,, 
that serve as fins beneath the head; and these in four 
days after assume a more perfect form. It is then also 
that they are seen to feed very greedily upon the pond- 
weed with which they are to bt supplied; and, leaving 
their former fopd, on this they continue to subsist till 
they arrive at maturity. When they come to be nine- 
ty-two days old, two small feet are seen beginning to 
bourgeon near the tail, and the head appears to be sepa- 
rate from the body. The next day the legs are consid- 
erably enlarged; four day? after, they refuse all vegeta- 
ble food: their mouth appears fumishe*i with teeth; and 
their hinder legs are completely formed. In two days 
more the arms are completely produced; and now the 
frog is every way perfect, except that it still continues 
to carry the tail. In this odd situation the animal, re- 
sembling at once both a frog and a lizard, is seen fre- 
quently rising to the surfact^ not to take food but to 
breathe. In this state it continues for ahout six or eight 
hours; and then the tail dropping off by degrees^ the 
animal appears in its most perfect form. 

Thus the frog, in less than a day, having changed its 
figure, is seen to change its appetites also. So extraor- 
dinary is this transformation, that the food it fed upon 
so greedily but a few days before, is now utterly reject- 
ed; it would even starve if supplied with no other* As 
soon as the animal acquires its perfect state, from having 
fed upon vegetables, it becomes carnivorous, and lives 
entirely upon worms and insects. But as the wateir can- 
not supply these, it is obliged to quit its native element, 
and seek for food upon land, where it lives by hunting 
worms and taking insects by surprise. At first,, being 
feeble and unable to bear the warmth of the sun, it 
hides among bushes and under stones; but when a show- 
er comes to refresh the earth, then the whole multitude 
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are seen to quit their retreats^ m order to enjoy the 
grate^l humidity. Upon many occasion the ground is 
seen perfectly blackened with their numbers; some hunt- 
ing for prey, and some seeking secure lurking places.. 
From the myriads that offer on such occasions, some 
have been induced to think that these animals were 
generated in the clouds, and thus showered down on the 
earth. But had they, like Derham, traced them to the 
next pool, they would have found out a better solution 
for the difficulty. 

The frog lives for the mpst part out of the water; 
but when the cold nights begin to set in, it returns to 
its native element, always choosing stagnant waters, 
where it can lie without danger concealed at the bottom. 
In this manner it continues torpid, or wi*Ji but very 
little motion, all the winter: like the rest of the dor- 
mant race, it requires no food; and the circulation is 
slowly carried on without any assistance from the air. 

It is at the approach of spring that all these animals 
are roused from a state of slumber to a state of enjoy- 
ment. A short time after they rise from the bottom 
they begin to pair, while those that are as yet too young 
come upon land before the rest. For this reason, while 
the old ones continue concealed in the beginning of 
spriog, the small ones are more frequently seen; the 
former remaining in the lake to propagate, while the 
latter are not yet arrived at a state of maturity. 

The difference of sexes, which was mentioned above, 
is not perceivable in these animals until they have ar- 
rived at their fourth year; nor do they begin to propa- 
gate till they have completed that period. By compar- 
ing their slow growth with their other habitudes, it 
would appear that they live about twelve years; but 
having so many enemies, both by land and water, it is 
probable that few of them arrive at the end of their term. 

Frogs live upon insects of all kinds; but they never 
eat any unless they have, motion. They continue fixed 
and immoveable till their prey appears; and just when 
it comes sufficiently near, they jump forward with great 
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agility^ dart out their tongues, and seize it with certain- 
ty. The tongue in this animal, as in the toad, lizard, 
and serpent kinds, is extremely long, and formed in such 
a manner that it swallows the point down its throat; so 
that a length of tongue is thus drawn out, like a sword 
from its scabbard, to assail its prey. This tongue is 
furnished with a glutinous substance, and whatever in- 
sect it touches, infallibly adheres, and is thus held fast 
till it is drawn into the mouth. 

As the frog is thus supplied with the power of catch- 
ing its prey, it is also very vivacious, and able to bear 
hunger for a very long time. I have known one of them 
continue a month in summer without any other food than 
the turf on which it was placed in a glass vessel. We 
are told of a German surgeon, that kept one eight years 
in a glass vessel covered with a net. Its food was at all 
times but sparing; in summer he gave it fresh grass, 
which it is said to have fed upon, and in the winter, hay 
a little moistened; he likewise now and then put flies 
into the glass, which it would follow with an open mouth, 
and was very expert in catching them. In winter, when 
the iflies were difficult to be found, it usually fell away, 
and grew very lean; but in the summer, when they 
were plenty, it soon grew fat again. It was kept in a 
warm room, and was always lively and ready to take its 
prey; however, in the eighth winter, when there were, 
no flies to be found, it fell away and died. It is not cer- 
♦iain how long it might have lived had it been supplied 
with proper nourishment; but we are certain, that a very 
little food is capable of sufficing its necessities. 

Nor is the frog less tenacious of life. It will live and 
jump about several hours after its head has been cut off; 
it will continue active, though all ifs bowels are taken 
out: and it can live some days though entirely stripped 
of its skin. This crufel trick, which is chiefly practised 
among schools-boys, of skinning frogs, an operation which 
is done in an instant, seems for some hours no way to 
abate their vigour. I am assured that some of them get 
a new skin, and recover after this painful experiment. 
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The croaking of frogs is well known; and from thence^ 
in some countries^ they are distinguished by the ludi- 
crous title of Dutch JVightingales. Indeed^ the aquatic 
frogs of Holland are loud beyond what one would ima- 
gine. We could hardly conceive that an animal, not big- 
ger than one's fist, should be able to send forth a note 
that is heard at three miles distance; yet such is actu- 
ally the case.* The large water frogs have a note as 
loud as the bellowing of a bull; and, for this purpose, 
puff up tlie cheeks to a surprising magnitude. Of all 
frogs, however, the male only croaks; the female is si- 
lent, and the voice in the other seems to be the call to 
courtship. It is certain that at those times when they 
couple, the loudness of their croaking is in Some places 
very troublesome; for then the whole lake seems vocal, 
and a thousand dissonant notes perfectly stun the neigh- 
bourhood. At other times also, before wet weather, 
their voices are in full exertion; they are then heard, 
with unceasing assiduity, sending forth their call, and 
welcoming the approaches of their favourite moisture. 
No weather-glass was ever so true as a frog in foretell- 
ing an approaching change; and, in fact, the German 
surgeon, mentioned above, kept his frog for that pur- 
pose. It was always heard to croak at the approach of 
wet weather, but was as mute as a fish, when it threaten- 
ed a continuance of fair. This may probably serve to ex- 
plain an opinion which some entertain, that there is a 
month in the year called Paddock Mooriy in which the 
frogs never croak; the whole seems to be no more than 
that, in the hot season, when the moisture is dried away, 
and consequently when these animals neither enjoy the 
quantity of health or food that at other times they are 
supplied with, they show, by their silence, how much 
they are displeased with the weather. All very dry 
weather is hurtful to their health, and prevents^ them 
from getting their prey. They subsist chiefly upon 
worms and snails; and as drought prevents these from 

*R«sel, Ibid. 
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appearing^ the frog is thus stinted in its proviinens; and 
also wants that grateful humidity which moistens its skio^ 
and renders it alert and active. 

As frogs adhere closely to the backs of their own spe* 
eies, so it has been founds by repeated experience, they 
will also adhere to the backs of fishes. Few that have 
ponds but know, that these animals will stick to the 
oacks of carp, and fix their fingers in the comer of each 
eye. In this manner they are often caught together; 
the carp blinded and wasted away. Whether this pror 
eeeds from the desires of the frog, disappointed of its 
proper mate, or whether it be a natural enmity between 
frogs and fishes, I will not take upon me to say. A 
story told us by Walton, might be apt to incline us to 
the latter opinion. 

^^As Dubravius, a bishop of Bohemia, was walking 
with a friend by a large pond in that country, they saw 
a frog, when a pike lay very sleepily and quiet by the 
shore side, leap upon his head, and die frog having ex- 
pressed malice or anger by his swoln cheeks and staring 
eyes, did stretch out his legs, and embraced the pike's 
head, and presently reached them to his eyes, tearing 
with them and his teeth those tender parts: the pike, 
irritated with anguish, moves up and down the water^ 
and rubs himself against weeds, and whatever he thought 
might quit him of his enemy; but all in vain, for the 
frog did continue to ride triumphantly, and to bite and 
torment the pike till lus strength failed, and then the 
frog sunk with the pike to the bottom of -the water: 
then presently the frog appeared again at the top and 
croaked, and seemed to rejoice like a conqueror; after 
which he presently retired to his secret hole. The 
bishop that had beheld the battle called his fisherman 
to fetch his nets, and by all means to get the pike, that 
they might declare what had happened. The pike was 
drawn forth, and both his eyes eaten out; at which whea 
they began to wonder, the fisherman wished them to 
forbear, and assured them he was certain that pikes 
were often so served.^' 
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CHAPTER III. 

Of the Toad and its Varieties. 

If we regard the figure of the Toad, there seems no- 
thing in it that should disgust more than that of the 
frog. Its form and proportions are nearly the same; 
and it chiefly differs in colour, which is blacker; and its 
slow and heavy motion, which exhibits nothing of the 
agility of the frog: yet such is the force of habit^ begun 
in early prejudice, that tbojse who consider the one as a 
harmless, playful animal, turn from the other with hor- 
ror and disgust. The frog is considered as an useful 
assistant in ridding our grounds of vermin; the toad as 
a secret enemy that only wants an opportunity to infect 
us with its venom. 

The imagination, in this manner biassed by its ter- 
rors, paints out the toad in its most ,hideous colouring, 
and clothes it in more than natural deformity. Its body 
is broad; its back flat, covered with a dusky, pimpled 
hide; the belly i& large and swagging; the pace labour- 
ed and crawling; its retreat gloomy and filthy; and its 
whole appearance calculated to excite disgust and hor- 
ror: yet upon my first seeing a toad, none of all the3^ de- 
formities in the least affected me with sensations of 
loathing: bom, as I was, in a country where there are 
no toads^ I had prepared my imagination for some dread- 
ful object, but there seemed nothing to me more alarm- 
ing in the sight than in that of a common frog; and in- 
deed, for some time, I mistook and handled the one for 
the other. When first informed of my mistake, I very 
well remember my sensations: I wondered how I had 
escaped with safety, after handling and dissecting a toad, • 
Vhieh I had mistaken for a frog. I then began to lay in 
a fund of horror against the whole tribe, which,.though 
convinced they are harmless, I shall never get rid of. 
My first imaginations were too strong, not only for my 
reason, but for the conviction of my senses. 

VOL. IV. — s s 
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As tbe tcmd bears a general resemblance of figure to 
the frog9 so also it resembles that animal in its nature and 
appetites. Like tbe frog^ the toad is amphibious; like 
that animal^ it lives upon worms and insects^ which it 
seizes by darting out its length of tongue; and in the 
same manner also it crawk about in moist weather. 
The male and female cou{de as in all the frog kind^ 
their time of propagation being very early in the spring. 
Sometimes the females are seen upon land^ oppressed 
by the males^ but more frequently they arc coupled in 
the water. They continue together some hours^ and 
adhere so fast as to tear the very skin from the parts 
they stick to. In all thk they entirely resemble the 
frog^ but the assistance which the male lends the female 
in bringing forth, is a peculiarity in this species that 
must not be passed over in silence* 

^^ In the evening of a summer^s day, a French gen- 
tleman, being in the king's gardens at Paris, perceived 
two toads coupled 4;ogether, and he stopped to examine 
them. Two facts equally new surprised him: the first 
was the extreme difficulty the female had in laying her 
eggs; the second was the assistamce lent her by the male 
for this purpose. The eggs of the female Ue in her 
body like beads on a string; and after the first, by greiit 
effort, was excluded, the male caught it with his hinder 
paws, and kept working it till he had thus extracted 
the whole chain. In this manner the animal performed^ 
in some measure, the functions of a midwife; impregnate 
ing, at the same time, every egg as it issued from the 
body.'' 

It is probable, however, that this difficulty in bring- 
ing forth obtains nnly upon land; and that the toad 
which produces its spawn in the water, performs it witJi 
as much ease as a frog. They props^ate, in England, 
exactly in the manner of frogs; and the female, instead 
of retiring to dry holes, goes to the bottom of ponds^ 
and there lies torpid all the winter, preparing to pro- 
pagate in the beginning of spring. On these occasions, 
the number of males is found greatly to Surpass that of 
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tbe other sex^ there beii^ above thirty to one; and 
twelve or fourteen are often ^en clinging to the same 
finnale. 

When^ like the fh)g9 they have undergone all the 
variations of their tadpole state^ they forsake the water; 
and are often seen in a moist summer^s evenings crawl- 
ing up^ by myriads^ from fenny places into drier situa- 
tions. Tliere, having found out a retreat^ or having 
dug themselves one with their mouths and hands^ they 
lead a patient^ solitary life^ seldom venturing out except 
when the moisture of a summer's evening invites ^them 
abroad. At that time the grass is filled with snails^ 
and the pathways covered with worms^ which make 
their principal food. Insects also of every kind they 
are fond of; and we have the authority of LihnsBUs for 
it^ that they sometimes continue immoveable, with their 
moutji open^ at the bottom of shrubs^ where the butter- 
flies^ in some measure fiuM^inated« are seen to fly down 
their throats.* 

In a letter from Mr. Arscott there are some curious 
particulars relating to this animal, which throw great 
light upon its history. ^^ Concerning the toad/' says he, 
^^ that lived so many years with us, and was so great 
a favourite* the greatest curiosity was its becoming so 
remarkably tame: it had frequented some steps before 
our hall-door some years before ray acquaintance com- 
menced with it, and had been admired by my father 
for its size, (being the largest I ever met with,) who 
constantly paid it a visit every evening. I knew it 
myself above thirty years; and by constantly feeding 
it, brought it to be so tame, that it always came to the 
candle and looked up, as if expecting to be taken up 
and brought upon the table, where I always fed it with 
insects of all sorts. It was fondest of fresh maggots, 
which I kept in bran; it woqld follow them, and when 
within a proper distance^ Would fix its eyes, and re- 
main motionless for for near a quarter of a minute, 

* Annoeit. vol. vi. p. 204. 
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as if preparing for the stroke^ wbich "mis an instantane- 
ous throwing its tongue at a great distance upon the 
insect^ which was stuck to the tip by a glutinous mart.- 
ter. The motion is quicker than the eye can follow.— 
I cannot say how long my father had been acquainted 
with the toad before I knew it; but when I Was first 
acquainted with it, he used to mention it as the old toad 
I have known so many years. I can answer for thirty- 
^x years. This old toad made its appearance as socm 
di^ the warm weather came; and I always concluded it 
retired to some dry bank to repose till sprii^. When 
we new-laid the steps^ I had two holes made on the 
third step9 on each with a hollow of more than a yard 
long for it; in which I imagine it slept^ as it came from 
thence at its first appearance. It was seldom provdked. 
Neither that toad nor the multitudes I have seen tor- 
mented with great cruelty, ever showed the leist desire 
of revenge, by spitting or emitting any juice from their 
pimples. Sometimes, upon taking it up, it would let 
out a great quantity of elear water, which as I have often 
seen it do the same upon the steps when quite quiet, 
was certainly its urine, and no more than a natural 
evacuation. Spiders, millepedes, and fresh maggots, 
seem to be this animal's favourite food. I imagine, if 
a bee was to be put before a toad, it would certainly 
eat it to its cost;* but as bees are seldom stirring at the 
same time that toads are, they rarely come in their way, 
as they do not appear after sun-risiiig, or before sun- 
set. In the heat of the day they will come to -the 
mouth of their hole, I believe for air. I once from my 
parlour window, observed a large toad I had in the 
bank of a bowling-green, about twelve at noon, in a 
very hot day, very busy and active upon the grass. So 
uncommon an appearance made mt go out to see what 
it was, when I found an innumerable swarm of winged 
ants had dropped round his hole, which temptation Was 

* Raesel tried a frog; it swallowed the bee alive, its stomach 
was stung, and the animal vomited it «p again. 
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as irre^stible as a tuttle would be to a luxurious alder- 
man. In respect to its end^ had it not been for a tame 
raven, I make no doubt but it would have been now 
living. This bird one day seeing it at the mouth of its 
hole, pulled it out, and although I rescued it/ pulled 
out one eye, and hurt it so, that notwithstanding its 
liidng a twelvemonth, it never enjoyed itself, and had 
a d^culty of taking its food, missing the mark for 
want of its eye^ Before that accident, it had all the 
appearance of perfect health/^ 

To this account of the toad^s inoffensive qualities, I 
will add another from Valisnieri, to show, that even 
taken internally the toad is no way dangerous. ^' In the 
year 1692, some German soldiers, who had taken pos- 
session of the castle of Arceti, finding that the peasants 
of the country often amused themselves in catching 
frogs, and dressing them for the table, resolved to pro- 
vide themselves with a like entertainment, and made 
preparations for frog-fishing in the same manner. It 
may easily be supposed that the Italians and their Ger- 
man guests were not very fond of each other, and in- 
deed it is natural to think that the soldiers gave the 
poor people of the country many good reasons for dis- 
content. They were not a little pleased, therefore, 
when they saw them go to a ditch where toads instead 
of frogs were found in abundance. The Germans, no 
way distinguishing in their sport, caught them in great 
numbers; while the peasants kept looking on, silently 
flattering themselves with the hopes of speedy revenge. 
After being brought home, the toads were dressed up 
after the Italian fashion, the peasants quite happy at 
seeing their tyrants devour them with so good an appe- 
tite, and expecting every moment to see them drop 
down dead. But what was their surprise to find that the 
Germans continued as well as ever, and only complained 
of a dight excoriation of the lips, which probably arose 
from some other cause than that of their repast.'^ 

I will add another story from Solenander, who tells us 
that a tradesman of Rome and his wife had long lived 
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tog^eAer with mutuid discontent; the man was dropneid; 
and the woman amorous: this ill^matohed society pm- 
mised soon^ by the very infirm state of the man^ to have 
an end; bet the woman wim anwilKng to wait the pro- 
gress of the disorder, and therefore concluded, that to get 
rid of her husband nothing was left her but poison. For 
this purpose, she chose out a ^»e that she supposed 
would be the mosi effectual; and having ealdned some 
toads, mixed their powder With his drink. The man., 
after taking a hearty dose, found no considerable incon- 
venience, except that it greatly promoted Urine. Hk 
wife^ who cmuadered this as a begging symptom of 
the venomj^ resolved not to stint the next dose^ tmt gave 
it in greater quantities than before. Thk also increased 
the former symptom; and in a few days the woman had 
tjie mortification to see her detested husband reared 
to perfect health, and remained in utter despair of ever 
being a widow. 

From all this it wiH appear with what injustice this 
animal has hitherto been tr^ted. It has undergone 
every sort of reproach; and mankind have been trag^ 
to consider as an enemy a creature that destroys that 
insect tribe which are their real invaders. We are to 
treat, therefore, as fables those accounts Uiat represent 
the toad as possessed of poison to kill at a dktance; of 
its ejecting its venom, which burns wherever it touches; 
of its infecting those vegetables near which it resides; 
of its excessive fondness for sage, which it renders poi* 
sonous by its approach:' these and a hundred odiers of 
the same kind, probaUy took rise from an antipathy 
which some have to all animals of the kind. It ia a 
harmless defenceless creature, torpid and unvenomous; 
and seeking the darkest retreats, not from the maligni- 
ty of its nature, but the multitude of its enemies. 

Like all of the ffrog kind, the toad is torpid in winter. 
It chooses then for a retreat either the hollow root of a 
tree, the deft of a rock, or sometimes the bottom of a 
pond, where it is found in a state of seeming insensibili- 
ty. As it is very long-lived, it is very difficult to be 
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killed: its dtin is, tough/ aod cannot ^e easily pierced; ^ 
and though covered with wounds« the animal continues 
to show signs of life^ and every part appears in motion. 
But what shall we say to its living for centuries lodged 
in the bosom of a rock^ or cased within the body of an 
oak tree^ without the smallest access on any side either 
for nourishment or air^ and yet taken out alive and per* 
feet! Stories of this kind it would be as rash to contra* 
diet as difficult to believe; we have the highest au* 
tborities bearing witness to their tr^th^ and yet the 
whole analogy of nature seems to arraign them of &lse-' 
hood. Bacon asserts that toads are found in this man- 
ner; Dr. Plot asserts the same. There is to this day a 
marble chimney-piece at Chatsworth with the print of 
the toad upon it^ and a tradition of the manner in which 
it was found. In the Memoirs of the Academy of Sci- 
ences there is an account of a toad found alive and heal' 
thy in the heart of a very thick elm^ without the smallest 
entrance or egress.^ In the year 1731 there was an- 
other found near Nantes in the heart of an old oak^ with* 
out the smallest issue to its cell: and the discoverer was 
of opinion^ from the size of the tree^ that the animal 
could not have been confined there less thitn eighty or a 
hundred years without sustenance wd withdut air. To 
all these we can only oppose the strangeness of the facts; 
the necessity this animal appears under of receiving air; 
audits dying like all other animals in the air-pump 
when deprived of this all -sustaining fluid. But wheth- 
er these be objections to weigh against such respectabl^^ 
and disinterested authority, I will not pretend to deter- 
mine; certain it is, that if kept in a damp place the Umd 
will live for several months without imy food whatsoever. 
To this extraordinary account, which is doubtful, I 
will add another not less so; which is that of toads suck- 
ing cancerous breasts, and thus e:^racfting the vetiom 
and performing a cure. Tlic first account we have of 
^ this is in a letter to the Bishop of Carlide tfom I)r« Pit- 

* P%de aha ft$t 1719. 
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fields who was the first person of consequence that at-^ 
tended the experiment. His letter is as follows: 

'' Your lordship must have taken notice of a para- 
graph in the papers with regard to the application of 
toads to a cancered breast. A patient of mine has sent 
tp the neighbourhood of Hungerford^.and brought down 
the very woman cm whom the cure was done. I have, 
with all the attention I am capable of, attended the opera- 
tion for eighteen or twenty days, and am surprised at 
the phenomenon. ^ I am in no expectation of any great 
service from the application; the age, constitution, and 
thoroughly cancerous condition of the person, being un- 
conquerable barriers to it. How an ailment of that kind^ 
absolutely local, in an otherwise sound habit, and of a 
likely age, might be relieved, I cannot say. But as ta 
the' operation, thus much I can assert, that there is nei- 
ther pain nor nauseousness in it. The animal is put in- 
to a linen bag all but its head, and thut is held to the 
part. It has generally instantly laid hold of the foulest 
part of the sore, and sucked with greediness until it 
dropped off dead. It has frequently happened that the 
creature has swoln immediately, and from its agonies 
appeared to be in great pain. I have >veighed them 
for several days together, before and after tJie applica- 
tion, and found their increaseof weight, in their different 
degrees, from a drachm to near an ounce. They fre- 
quently sweat exceedingly, and turn quite pale; some- 
times diey disgorge, recover, and become lively again. 
I think the whole scene is surprising, and a very remarka- 
ble piece of natural history. From the constant inof- 
fensiveness which I have observed in them, I almost 
question the truth of their poisonous . spitting. Many 
people here expect no great good from the application 
of toads to cancers; and where the disorder is not ab- 
solutely local, rilne is to be expected. When it is seat- 
ed in any part not to be well come at for extirpation, I 
think it is hardly to be imagined but that the having 
it sucked clean as often as you please must give great 
relief. Every body knows that dogs licking of sores 
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cures them^ which is^ I suppose^ chiefly by keeping'them 
elean. If there is any credit to be given to history, poi- 
sons have been sucked out. PaUentia vulnera lambitare 
venena trahens^ are the words of Lucan on the occasion. 
If the people to whom these words are applied did their 
cure by immediately following the injection of the poi- 
|an^ the local confinement of another poison brings the 
case to a great degree of similarity. \ hope I have not 
tired your lordship with my long tale: as it is a true one, 
and in my apprehension a curious piece of ns^tural his* 
tory, I could not forbear communicating it to you. I 
own I thought the story in the papers to be an inven- 
tion; and when I considered the instinctive principle in 
all animals of self-preservation, I was confirmed in my 
disbelief: but what I have related I saw; and all theory 
must yield to fact. It is only the rubethy the land-toad, 
which has the property of sucking: I cannot find any 
the least mention of the property in any one of the old 
naturalists. My patient can bear to have but one ap- 
plied in twenty-four hours. The woman who was cured 
bad them on day and night without intermission for five 
weeks. Their time of hanging at the brea^has been 
from one to six hours. ^^ 

Other remarks made upon their method of perform- 
ing this extraordinary operation are as follow: 

^' Some toads die very soon after they have sucked, 
others live about a quarter of an hour, and some much 
longer. For example, one that was applied about seven 
o'clock sucked till ten, and died as soon as it was taken 
from the breast; another that immediately succeeded 
continued till three o'clock, but dropped dead from the 
wound; each swelled exceedingly, and of a pale colour. 
They do not seem to suck greedily, and often turn their 
heads away; but during the time of their sucking they 
were heard to smack their lips like a'young child.''* 

From this circumstantial account of the progress of 
tUs extraoi*dinary application, one could hardly suppose 

^ British SiOology, vol. iii. p, 338. 
VOL. IV. — T t 
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that any doubt cou]d remain of the iagenioits obserirei^s 
accuracy; and yet, from information which I have re- 
ceived from authority still more respectable, there is 
much reason as yet to suspend our asscpt. A lady, who 
was under the care of the present president of the CJol- 
lege of Physicians, was induced by her friends to try 
the experiment; and as he saw the case was desperate, 
and that it would quiet her mind as well as theirs, he 
permitted the trial. During the whole continuance of 
their application she could never thoroughly perceive 
that they sucked her; but that did not prevent their 
swelling and dying, as in the former instances. Once^ 
indeed, she said, she thought that one of them seemed, 
to suck; but the physician, and those who attended^ 
could not perceive any appearance of it. Thus, after 
all, it is a doubt whether these, animals die by the inter- 
nal or the external application of the cancerous poison. 
Of this animal there are several varieties; such as the 
Water and the Land Toad, which probably differ only 
in the ground-colour of their skin. In the first it is 
more inclining to ash-colour, with brown spots; in the 
other, tricolour is brown, approaching to black. The 
water toaa is not so large as the other; but both equally 
bred in that element. The size of the toad, with us, is 
generally from two to four inches long; but in the fenny 
countries of Europe I have seen them much larger, aTi4 
not kss than a common crab, when brought to table. 
But this is nothing to what they are found in some of 
the tropical climates, wh^re travellers often, for the first 
time, mistake a toad for a tortoise. Their usual size is 
from six to seven inches; but there are some still larger, 
and as broad as a plate. Of these some are beautifully 
streaked and coloured; some studded over, as with pearls; 
others bristled w^h horns or spines; some have the head 
distinct from the oody, while others have it so sunk in, 
that the animal appears without a head. All these are 
found in the tropical climates in great abundance, and 
particularly after a shower of rain. It is then that the 
streets seem entirely paved with them; they then crawl 
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from their retreats^ and go into aH places^ to enjoy their 
favourite moisture. With us the opinion of its raining 
toads and frogs has long been jusUy exploded; but it 
still is entertained in the tropical countries^ and that not 
mlj by the savage natives^ but the more refined settlers 
who are apt enough to add the prejudices of other na- 
tions to their own. 

It would be a tedious^ as well as an useless task^ to 
enter into all the minute discriminations of these animals^ 
as found in different countries or places; but the Pipal, 
or the Surinam Toad, is too strange a creature not to 
require an exact description. — ^There is not, perhaps in 
all nature, a more extraordinary phenomenon, than that 
of an animal breeding and hatching its young in its back; 
from whence, as from a kind of hot-bed, they crawl, one 
after the other, when comeno jnaturity. 

The pipal is in form more hideous-tban even the com- 
mon toad, nature seeming to have marked all those 
strange mannered aAimals with peculiar deformity. The 
body is flat and broad; the head small; the jaws, like 
those of a mole, are extended, and evidently formed for 
rooxing in the ground; the skin of the neck forms a sort 
of wrinkled collar; the colour of the head is of a dai^ 
chesnut, and the eyes are small; the back, which is very 
broad, is of a lightish gray, and seems covered over with 
a number of small eyes, which are round, and placed at 
nearly equal distances. These eyes are very different 
from what they seem; they are the animaPs eggs, cover- 
ed with their shells, and placed there for hatchings 
These eggs are buried deep in the skin, and in the be- 
ginning of incubation but just appear; and are very visi- 
ble when the young animal is about to burst from its con- 
finement. They are of a reddish shining yellow colour; 
and the spaces between them are full qt small warts, re- 
sembling pearls. 

This is their sitimtion previous to their coming forth; 
but nothing so mudi demands our admiration as the 
manner of their production. The eggs, when formed in 
the ovary, are sent, by some internal eanala, which 
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anatomists have liot hitherto described^ to Ke and come 
to maturity under the bony substance of the back: in 
this state they are impregnated by the male^ whose seed 
finds its way by pores very singulariy contrived, aj^ 
pierces not only the skin, but the periosteum: the skin, 
however, is still apparently entire, aiid forms a very 
thick covering over the whole brood; but as they ad- 
vance to maturity, at different intervals, one after ano- 
ther, the egg seems to start forward and burgecm from 
the back, becomes more yellow, and at last breaks, when 
the young one puts forth its head: it still, however, 
keeps its situation, until it has acquired a proper de^ce 
of sitrength, and then it leaves the shell, but still con- 
tinues to keep upon the back of the parent. In this 
manner the pipal is seen travelling with her won- 
drous family on her back, fti all the different stages of 
maturity. Some of the strange progeny, not yet come 
to sufficient perfection, appear quite torpid, and as yet 
without life in the egg; others seem just beginning to 
rise through the skin, here peeping forth from the 
shell, and there having entirely forsaken their prison; 
some are sporting at large upon the parent's back, and 
others descending to the ground, to try their own for^ 
tune below. 

Such is the description given us of this strange pro- 
duction by Seba; in which he differs from Ruysch, who 
affirms that the young ones are bred in the back of the 
male only, where the female lays her eggs. I have fd- 
lowed Seba, however, not because he is better authority, 
but because he is more positive of the truth of his ac- 
count, and asserts, assuredly, that the eggs are found on 
the back of the female only. Many circumstances, how- 
ever, are wanting towards completing his information; 
such as a description of the passage by whkh the egf^ 
finds its way into the back; the manner of its fecunda- 
tion;' the time of gestation; as also a history of the man- 
ners of this strange animal itself; but by a prolixity that 
too much prevails among naturalists at present, he leaves 
the most interesting object of curiosity, to give us a de- 
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taUed deacnptioii dT tbe legs and ckws of the pipal^ 
about which we have very l^tle concern. 

The male pipal is every way lairger than the female^ 
and has the skin less tightly drawn round the body. 
The whole body is covered with pustules^ resembling 
pearls; and the belly^ which is of a bri^t yellow^ seems 
as if it were sewed up from the throat to the vent^ a seam 
being seen to run in diat direction. This animal^ like 
tbe rest of the frog kind^ is most |m)bably harmless; 
though we are told of the terrible effects resulting from its 
powder when calcined. This, however, must certainly 
be false: no creature whsLtever, when calcined, can be 
poisonous; for the fire bums away whatever might have 
been dangerous in their composition: all animal substan- 
ces, when calcined, being entirely the same. 



. CHAPTER IV. 

Of Lizards ifi General. 

There is scarcely a naturalist who has treated of 
Lizards, but h^ a particular manner of raking them in 
the scale of animated nature. Ray, ralHer struck with 
the number of their legs than their habits and conform- 
ation, has exalted them among quadrupeds; while Lin- 
naeus, attentive <mly to their long slender forms has de- 
graded them among serpents. Brisson gives them a 
distinct class by themselves, under the name of Rep- 
tiles. Klein gives them k class infenor to beasts, under 
the name of Naked Quadrupeds. Some, in short, from 
their scaly covering, and fondness fof the water, have 
given them to the fishes; while there have not been 
wanting naturalists who have classed them with insects, 
^ the smaller kinds of this class seem to demand. 

It is indeed no easy matter to tell to what class in na- 
ture lizards are chiefly allied. They are unjustly 
rained to the rank of beasts, as they bring forth eggs. 
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dkpense with breatbingy and are not covered with hair. 
They cannot be placed among fiidies, as the majority 
of them live upon land; they are excluded fnm the 
serpent tribe by. their feet^ upon which they run with 
some celerity; and from the insects by their size; for 
thoi^h the newt may be looked upon in this contempti- 
ble lights a crocodile would be a terrible insect indeed. 
Thus lizards are^ in some m^tsure^ excluded from every 
rank; while they ejdiibit somewhat of the properties 
of all; the legs and celerity of the quadruped; a mcility 
df creeping through narrow and intricate ways^ like 
the serpent; and a power of living in thewater^ like 
fishes: however^ though endued with these various 
powers^ they have no real advantages over any other 
class of animated nature; for what they gain in apti- 
tude for one element^ they lose in their fitness for an- 
other. Thus; between both, they are an awkward, 
ungainly tribe; neither so al^rt upon land, nor so 
nimble in the water, as the respective^ inhabitants of 
dther abode: and, indeed, this holds throughout all na- 
ture, that, in proportion as the seeming advantages of 
inferior animals are multiplied, their real ones are 
abridged; and all their instincts are weakened and lost 
by the variety of channels into which they are divided. 
As lizards^ thus differ from every other class of ani- 
mals, they also differ widely from each other. With 
respect to size, no class of beings has its ranks so oppo- 
site. What, for instance, can be more removed than 
tlie small cameleon, an inch limg, and the alligator of 
the river Amazons, above twenty-seven feet? To an 
inattentive observer, they would appear entirely of dif- 
ferent kinds; and Seba wonders how they ever came to 
be classed together. 

The colour of these animals iJso is very various, as 
they are found of a hundred different hues, ^*een, bhie, 
red, chesnut, yellow, spotted, streaked and marbled. 
Were cplour alone capid)le of constituting beauty, the 
lizard would often please; but there is. somethnig so 
repressing in the animaPs figure^ that the brilliacicy of 
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'its scales, or the variety of its spots, only tend to give 
an air of more exquisite venom, of greater malignity. 
The figure of these animals is not less various: some- 
times swoln in the belly; sometimes pursed up at the 
throat; sometiines with a rough set of spines on the 
back, like the teeth of a saw; sometimes with teeth, at 
others with none; sometimes venomous,^ at others harm- 
less, and even philanthropic; sometimes smooth and even; 
sometimes with a long slender tail, and often with a 
shorter blunt one. v 

But their greatest distinction arises from their man- 
ner of bringing forth their young. Firstly, some of 
them are viviparous. Secondly, some are oviparous; 
and which may be considered in three distinct ways. 
Thirdly, some bring forth small spawn, like fishes. The 
Crocodile, the Iguai^a, and all the large kinds, bring 
forth eggs, which are hatched by the heat of the sun; 
the animaJs that issue from them are complete upon 
leaving the shell, and their first efforts are to run to 
seek food in their proper element. The viviparous 
kinds, in which are all the salamanders, come forth alive 
from the body of the female, perfect and active, and 
suffer no succeeding change. But those which are bred 
in the water, and, as we have reason to think, from 
spawn,^ suffer a very considehible change in their form. 
They are produced with an external skin or covering, 
that sometimes encloses their feet^ and gives them a 
serpentine appearance. To this false i^in, fins are 
added, above and b^low the tail, that serve the animal 
for swimming; but when the fi^lse skin drops oiff, these 
drop off also; and then the lizard, with its four feet, is 
completely formed, and forsakes the water. 

From hence it appears, that of this tribe there are 
three distinct kinds, d^erently produced, and most pro- 
bably very different in their formation. But the his^ 

r* It is now known that none of these animals are provided 
with poison, and, excepting the alligator and crocodile, thej are 
perfectly harmless.] 
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tory of these animals is very obacui^ and we are ai yet 
incapable of laying the lii^ that separates them. All we 
know^ as was said before^ is^ that the great aninmls of 
this land are mostfy produced perfect from the egg; the 
salamanders are genaralfy viviparous; and same of the 
wat^ lizards imperfectly produced. In dX\ these most 
unfinished ]m)ductions of nature^ if I may so call them^ 
the varieties in their structure increase in proportion to 
their imperiections. A poet woidd say^ that nature 
grew tired of the nauseous formation^ and left accident 
to finish the rest of her handy-woric. 

However^ the three kinds have many points of simi- 
litude; and in all their varieties of figure^ colour, and 
production, this tribe is easily distinguished, and stroi^- 
ly marked. They have all four short legs; the two fore- 
feet somewhat resembling a ma jjRa nd and arm. They 
have tails almost as thick as the^My at the beginning, 
and that generally run tapering to a point. They are 
all amphibious also, equally capable of living upon hsA 
and water, and formed intemaHy in the same mann^ 
with the tortoise, and other animals that can continue a 
long time without respiration: in other words, their lungs 
are not so necessary to continue life and circulation, but 
that their play may be stopped for some considerable 
time, while the blood perfc^rms its circuit round the 
body by a shorter communication. 

These are differences that sufficientiy separate liz- 
ards from all «other animals; but it will be very difficult 
to fix the limits that distinguish the three kinds from 
each other. The crocodile tribe, and its affinities, are 
sufficientiy distinguished from all the rest by their siae 
and fierceness; the salamander tribe is distinguished by 
their deformity, their frog-like heads, the shortness of 
their snouts, their swoln bellies, and their viviparous 
production. With regard to the rest, which we may 
denominate the camekony or lizard kind^ some of which 
bring forth from the egg, and some of which are im- 
perfectly formed from spawn, we must group them un- 
der one head, and leave time to unravel the rest of 
their history. 
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CHAPTER V. 

Of the Crocodile and its Affinities. • 

The Crocodile is an animal placed at a happy distance 
from the inhabitants of Europe^ and formidable oaly in 
those regions were men are scarce, and arts are but little 
known. In all the cultivated and populous parts of the 
world, the great animals are entirely banished, or rare- 
ly seen. The appearance of such raises at once a whole 
country up in arms to oppose their force, and their 
lives generally pay the forfeit of their temerity. The 
crocodile, therefore, that was once so terrible along the 
banks of the river Nile, is now neither so large, nor its 
number so great as formerly. The arts of mankind 
have, through a course of ages, powerfully operated to 
its destruction; and, though it is sometimes seen, it apt 
pears comparatively timorous and feeble. 

To look for this animal in all its natural terrors, 
^own to an enormous size, propagated in surprising 
numbers, and committing unceasing devastations, we 
must go to the uninhabited regions of Africa and Ame- 
rica, to those immense rivers that roll through extensive 
and desolate kingdoms, where arts have never penetrat- 
ed, where force only makes distinction, and the most 
powerful- animals exert their strength with confidence 
and security. Those that sail up the river Amazons, 
or the river Niger, well know how numerous and terri- 
ble those animals are in such parts of the world. In both 
these rivers, they are found from eighteen to twenty- 
seven feet long; and sometimes lying as close to each 
other, as a raft of timber upon one of our streams. 
There they indolently bask on the surface, no way dis- 
turbed at the approach of an enemy, since, from the re- 
peated trials of their strength, they find none that they 
are^ not able to subdue. 

Of this terrible animal there are two kinds; the Croco- 
dile, properly so called, and the Cayman or Alligator. 

VOL. IV. — u a 
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Travellers, fiowever, have rather made the distinction 
than nature; for in the general outline/and in the nature 
of these two animals, they are entirely the same. It 
would be speaking more properly to call these animals 
the crocodiles of the eastern and the western world; for 
in books of voyages they are so entirely confounded to- 
gether, thW there is no knowing whether the Asiatic 
animal be the Crocodile of Asia, or the Alligator of tJle 
western worid. The distinctions usually made betweAi 
the crocodile and alligator are these:-^the body of tlfe 
crocodile is more slender than that of the alligator; its 
snout runs oflF tapering from the forehead, like that of a 
grayhound, while that of the other is indented, like the 
nose of a lap-dog. The crocodile has a inuch widter 
swallow, arid is of an ash colour; the alligator is blaet^ 
varied with white, and is thought not to be so rtifc- 
chievous. All these distinctions, hoWever, are ve¥y 
slight, and can be reckoned little more than mifitite va- 
riations. 

This animal grows to a great length, being semttames 
Tound thirty feet long from the tip of the snout to tKc 
end of the tail; its most usual lengthy however, is eigh- 
teen. One which was dissected by the Jesuits at Siato 
was of the latter dimensions; and as the description 
which is given of it, both externally and internally, is 
the most accurate known of this noted anittial, I must 
beg leave to give it as I find it, though $6fti^wfaat te- 
dious. It was eighteen feet and a-half, Fren(*h tnle^sure, 
in length; of which the tail was no less than fite-fedt 
and a-half,and the head and neck about tWo feet mA 
a-half. It was four feet nine inches in circumference 
where thickest. The fore-legs had the same parts antt 
conformation as the arms of a man,1>oth within and witli- 
out. The hands, if they may be so called, had five 
fingers, the two last of which had no nails, and were of 
a conical figure. The hinder legs, including thethi^ 
and paw, were two feet two inches long; the paws, flr6m 
the joint to the extremity of the longest claws, ^ere 
above nine inches: they were divided into four toes, of 
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wbich thr^e ijrere armed with lai^e claws^ the longest 
of which was m inch and a-half; these toes were uimed 
by a membrane like tho^e of a duck, but much thicker. 
Th^ head was long, and had a little rising at the top; 
but the rest was flat, and especially towards the ex- 
tfemity of the jaws. It was covered by a skin, which 
adhered firmly to the skull and to the jaws. The skull 
was rough and unequal in several places; and about the 
ipiddle of the forehead there were two bony crests, 
about two inches high: the skull between these two 
crests was proof against a musket-ball for it only ren- 
4ered the part a little white that it struck against. The 
eye was very small, in proportion to the rest of th^ 
body, and was so placed within its orbit, that the out- 
ward part, when the lid was closed, was only an inch 
long, and the line running parallel to the opening of the 
Jaws. . It was ' covered with a double lid, one within 
sind one without; that within, like the nictitating mem- 
brane in birds, was folded in the great corner of the 
eye, and had a motion towards the tail, but being trans- 

?arent, it covered the eye without hindering the sight, 
'he iris was very large in proportion to the globe of 
the eye, and was of a yellowish-gray colour. Above the 
eye the ear was placed, which opened from above 
downwards, as if it were by a kind of spring, by means ' 
of a solid, thick, cartilaginous substance. The nose was 
placed in the middle of the upper jaw, near an inch 
from its extremity, and w^s perfectly round and flat, 
being near two inches in diameter, of a black, soft, 
spongy substance, not unlike the nose of a dog. The 
jaws seemed to shut one within another; and nothing 
can be more false than that the animaPs under jaw is 
without motion; it moves^, like the lower jaw in all other 
animals, while the upper is fixed to the skull, and abso- 
lutely immoveable. The animal had twenty-seven cut- 
ting teeth in the upper jaw, and fifteen in the lower, 
with several void spaces between them: they were thick 
at the bottom, and sharp at the point, being all of dif- , 
ferent sizes, except ten large hooked ones, six of which 
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were in the lower jaw^ and four in the upper. The 
Biouth was fifteen inches in length and eight and a-half 
in breadth^ where broadest. The distance of the two 
jaws, when opened as wide as they could be^ was fifteen 
inches and a-half; this is a very wide yawn^ and could 
easily enough take in the body of a man. The colour 
of the body was of a dark brown on the upper part, and 
of a whitish citron below^ with large spots of both co- 
lours on the sides. From the shoulders to the extremi- 
ty of the tail, the animal was covered with large scales^ 
of a square form, disposed like parallel girdles^ and fif- 
ty-two in number; but those near the tail were not so 
thick as the rest. The creature was covered not only 
with these, but all over with a coat of armour; which, 
however, was not proof against a musket- ball, contrary 
to what has been commonly asserted: however, it must 
be confessed, that the attitude in which the animal was. 
placed, might contribute to render the skin more pene- 
trable; for probably if the ball had struck obliquely 
against the shell, it would have flown off. Those parts 
of the girdles underneath the belly were of a whitish 
colour^ and were made up of scales of divers shapes^ but 
not so hard as those on the back. 

With respect to the internal parts of the animal^ the 
gullet was large in proportion to the mouth; and a ball 
of wood, as large as one^s head, readily ran down, and 
was drawn up again. The guts were but short in com- 
parison, being not so long as the animaPs body. The 
tongue^ which some have erroneously asserted this ani- 
mal was without, consisted of a thick spongy soft flesh, 
and was strongly connected to the tower jaw. The heart 
was of the size of a calf s, of a bright red colour, the 
blood passing as well from the veins to the aorta as into 
the lungs. There was no bladder; but the kidneys sent 
the urine to be discharged by the anus. There were 
sixty- two joints in the back-bone, which, though very 
closely united, had sufficient play to enable the animal 
to bend like a bow to the right and the left; so that what 
we hear of escaping the creature by turning out of the 
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rigbt Kne^ and of the animal not being able to wheel 
teadily after its prey^ seems to be fabulous. It is tnost . 
likely the erocooile can turn with ease, for Uie joints 
of its back are not stiifer than those of other animals, 
which we know by experience can wheel about very 
nimbly for their size. 

Such is the figure and conformation of this formidable^ 
animal, that unpeoples countries, and makes the most 
navigable rivers desert and dangerous. They are seen 
in some places lying for whole hours, and even days, 
stretched in the sun, and motionless; so that one not 
used to them might mistake them for trunks of trees 
covered with a rough and dry bark: but the mistake 
would soon be fatal if not prevented; for the torpid ani- 
mal, at the near approach of any living thing, darts upon 
it with instant swiftness, and at once drags it down to 
the bottom. In the times of an inundation they some- 
times enter the cottages of the natives, where the dread- 
ful visitant seises the first animal it meets with. There 
have b6en several examples of their taking a mate out oi 
a canoe in the sight of his companicms, without their be- 
ing able to lend him any assistance. 

The strength of every part of the crocodile is very 
great; and its arms, both offensive and defensive, irre- 
sistible. We have seen from the shortness of its legs, the 
amazing strength of the tprtoise; but what is the strength 
of such an animal compared to that of the crocodile, whose 
legs are very short, and whose size is so superior? The 
back-bone is jointed in the firmest manner, the muscles 
of the fore and hinder legs are vigorous and strcmg, and 
its whole form calculated for force. Its teeth are sharp, 
numerous, and formidable; its claws are long and tena- 
cious; but its principal instrument of destruction is the 
tail — ^with a single blow of this it has often overturned 
a canoe, and seized upon the poor savage its conductor. 

Though not so powerful, yet it is very terrible even 
upon land. The crocodile seldom, except when pressed 
by hunger, or with a view of depositing its eggs, leaves 
the water. Its usual method is to float along upon the 



Digitized by 



Google 



34S^ ftl:^TaftV QIT 

smpf&sM, m4 seize whAta^ermimila etme witMa ik9:rea(ebf 
hut wlieo thi» oiethod f2dfei<ii it Aca goei closer to ike 
btti^. IM^ppoiiited ef its fishy prey^ it Ib^i^ waite 
cavered up among tl^ sedg^ ui p«tie«t expectation of 
some lud animal that comes ta drinks the dog^ the bul]^ 
the tiger^ or man himself. Nothing is ta he seen of the 
insidious destrojrer as the animal approachee^ near is its 
retreat discovwed till it he too late for safety^ Its ekses 
the victim with a spmg^ and ^gees at a bound much 
faster than so unwieMy an animal couid be thought car 
pable of exerting; then; having secured the creature 
with both teeth and claws^ it drs^ it into the water^ in- 
stantly sinks with it to the bottom^ and in this manner 
quickly drowns it 

Sometimes it happens^ that the creature the crocodile 
has thus surprised escapes from its grasp wounded^ and 
iMkes off from the river side. In such a case the tj^rant 
pursues with all its force^ and often seizes it a second 
time} for though seemingly heavy, the crocodfle runs 
with great celerity. In. this manner it is sometimes seen 
above half a mile from the hank in pursuit of an animal 
wounded beyond the power of escaping, and then drag- 
ging it back to the river side^ where it feasts in security. 

It often happens, in its depredations along the bank^ 
that the crocodile seises on a creature as formidable as 
itself, and meets with a most desperate res'istance. We 
are t(dd of frequent combats between the crocodile and 
the tiger. AD creatures of the tiger kind are continu- 
ally oppressed by a parching thirst, that keeps them in 
the vicinity of great rivers, whither they descend to 
drink very frequently. It k upon these occasbns that 
they are seized by the crocodile^ and they die not uur 
revenged. The instant they are seized upon, they turn 
with the greatest agility, and force their claws into die 
crocodile^s eyes, while he plunges with his fierce an- 
tagonist into the river. There they continue to strug- 
gle for some time, till at last the tigcp is drowned. 

In this manner the crocodile seizes and destroys all 
animafe, and is equally dreaded by all. There is no 
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ammal but ndan alone that can combat it with stictfess. 
We are assured by Labat^ that a Negro, with ne other 
weapons than a knife in bis right ha'nd, and his left arm 
wrapped round with a cow hide, ventures boldly to at- 
tack this animal in its own element. As soon &s he ap- 
proaches the cKKJodile, he presents his left arm. Which 
the a^nima] iswallows mosit greedily: but sticking in its 
throat, the Negro has time to give it several ^tabs under 
the throat; atid the water also getting in at the mouth, 
which is held involuntaHly open, the creature is soon 
bloated up as big as a tun, and expire^. 

To us who live at a distiance from the rapacity of 
these animals, these stories appear strange, and jet most 
probably are true. For not havings seen any thing so 
formidable br bold in the circle of our own experience, 
we are not to determine upon the wonderful transac- 
tions in distant climates. It is prdbielble that these, and 
a number of mote dreadftil encounters, happen every 
day among those forests and in those rivers where the 
most formidable animals are known to reside; where the 
elephant and the rhinoceros, the tiger and the hipopota- 
mus, the shark and the crocodile, have frequent oppor- 
tunities of meeting, and every day renewing their en- 
gagements. 

Whatever be the truth of these accounts, certain it 
is that crocodiles are taken by the Siamese in great 
abundance. The natives of that empire seem particu- 
larly fond of the capture of all the great animals with 
which their country abounds. We have already seen 
their success in taking and taming the elephant, nor are 
they le^s powei^l in exerting their dominion over the 
crdcodile. The manner of taking it in Siam is by throw- 
ing three or four strong nets across a river at proper 
distances from each other, so that if the animal breaks 
through the first, it may be caught by one of the rest. 
When it is first taken, it employs the tail, which is the 
grand instrument 6f strength, with great force; bvt after 
mdny unsuccess^l struggles,* the animaPs strength is at 
last ejthausted . Then the natives approach dieir prisoner 
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in boats^ and pierce him with their weapons in the most 
tender parts* till he is weakened with the loss of blood. 
When he has done stirrings they begin by tying up his 
mouth, and with Uie same cord they fasten his head to 
the tail, which last they bend back like a bow. How- 
ever, they are not yet perfectly secure fcom his fury; but 
for their greater safety, they tie his fore-feet, as well 
as those behind, to the top of his back. These pre- 
cautions are not useless, for if they were to omit them, 
the crocodile would soon recover strength enough to do 
a great deal of mischief. 

The crocodile thus brought into subjection, or bred 
up youngf is used to divert and entertain the great men 
of the East. It is often managed like a horse; a curb 
is put into its mouth, and the rider directs it as he 
thinks proper. Though awkwardly formed, it does not 
fail to proceed with some degree of swiftness; and is 
thought to move as fast as some of the most unwieldy 
of our own animals, the hog or the cow. Some, indeed, 
assert that no animal could escape it,, but for its diffi- 
culty in turning; but to this resource we could wish 
none would trust who are so unhappy as to find them- 
selves in danger. 

Along the rivers of Africa this animal is sometimes 
taken in the same manmeras the shark: several Euro- 
peans go together in a large boat, and throw out a piece 
of beef upon a hook and strong fortified line, which the 
crocodile seizing and swallowing, is drawn along, floun- 
dering and struggling, until its strength is quite ex- 
hausted, when it is pierced in the belly, which is its 
tenderest part; and thus after numberless wounds is 
drawn ashore. In this part of the world also, as well as 
at Siam, the crocodile makes an object of savage pomp 
near the palaces of their monarchs. Phillips informs us 
that at Sabi, on the Slave Coast, there are two pools of 
water near the royal palace, where crocodiles are bred, 
as wt breed carp in our ponds in Europe. 

HitVierto I have been describing the crocodile as it is 
found in unpeoplipd countries, and undisturbed by fre- 
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quent encounters with mankind. In this state it is fierce 
and crue)^ attacking every abject that seems endued 
with motion; but m Egypt, and other countries long 
peopled, where the inhabitants are civilized, and the 
rivers frequented, this animal is solitary and fearful. 
So far from coming to attack a man, it sinks at his ap- 
proach with the utmost precipitation; and, as if sensi- 
ble of superior power, ever declines the engagement. 
We have seen more than one instance in animated na- 
ture of the contempt which at first the lower orders of 
the creation have for man, till they have experienced 
his powers of destruction. The lion and the tiger 
among beasts, the whale among fishes, the albatross and 
the penguin among birds, meet the first encounters of 
man without dread or apprehension; but they soon learn 
to acknowledge hb superiority, and take refuge from 
his power in the deepest fiustnesses of nature. This may 
account for the different characters which have been 
given us of the crocodile and the alligator by travellers 
at different times: some describing them as harmless and 
fearful, as ever avoiding the sight of a man, and prey-- 
ing only upon fishes; others ranking them among the 
destroyers of nature, describing them as furnished with 
strength and impelled by malignity to do mischief, re- 
ipresenting them as the greatest enemies of mankind, and 
particularly desirous of human prey. The truth is, the 
animal has been justly described by both, being such as 
it is found in places differently peopled or differently 
civilized. Wherever the crocodile has reigned long 
unmolested, it is there fierce, bold, and dangerous; 
wherever it has been harassed by mankind, its retreats 
invaded, and its numbers destroyed, it is there timorous 
and inoffensive. 

In some places, therefore, this animal, instead of being 
formidable, is not only inoffensive, but is cherished and 
admired. In the river San Domingo, the crocodiles are 
the most inoffensive animals in nature; the children 
play with them, and ride about on their backs; they even 
beat them sometimes without receiving the small^t in- 

VOL. IV. — X X ^ 
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jury. It is tnte the inhabitants are very careful of this 
gentle breeds and consider them as harmless domestics. 

It is probable that the smell of musk^ which all these 
animals exhale^ may render them agreeable to the sava- 
ges of that part of Africa. They are often known to take 
the part of this animal which contains the musk^ and 
wear it as a perfume about their persons. Travellers 
are not agreed in what part of the body these musk bags 
are contained; some say in the ears^ some in the parts 
of generation; but the most probable opinion is^ that 
this musky substance is amassed in the glands under the 
legs and arms. From whatsoever part of the body this 
octour proceeds; it is very strong and powerful, tincturing 
the flesh of the whole body with its taste and smell. The 
crocodile's flesh is at best very bad, tough eating; but 
unless the musk bags be separated, it is insupportable. 
The Negroes themselves cannot well digest die flesh; 
but then, a crocodile's egg is to them the roost delicate 
morsel in the worM. Even savages exhibit their epi- 
cures as weU as we; and one of true taste will spare nei- 
ther pains nor danger to furnish himself with his favour- 
ite repast. For this reason, he often watches the 
places where the female comes to lay her eggs, and upon 
her retiring seizes the booty. 

All crocodiles breed near fresh waters; and though 
they are sometimes found in the sea, yet that may be 
considered rather as a place of excursion than abode. 
They produce their young by eggs, as was said above; 
and for this purpose the female, when she comes to lay, 
chooses a place by the side of a river, or some fresh 
water lake, to deposit her brood in. She always pitch- 
es upon an extensive sandy shore, where she may dig a 
hole without danger of detection from the ground being 
fresh turned up. The shore must also be gentle and 
shelving to the water, for the greater convenience of 
the animal's going and returning; and a convenient place 
must be found near the edge of the stream, that the 
young may have a shorter way to go. When all these 
requisites are adjusted, the animal is seen cautiously 
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Stealing upon shore to deposit her burden. The pre- 
sence of a man, a beast^ or even a bird, is sufficient to 
deter her at that time; and if she perceives any crea- 
ture looking on, she infallibly returns. If, however, 
nothing appears, s'he then goes to work, scratching up 
the sand with her fore-paws, and making a hole pretty 
deep in the shore. There she deposits from eighty to 
a hundred eggs, of the size of a tennis-ball, and of the 
same figure, covered with a tough white skin Kke 
parchment. She takes above an hour to perform this 
t&sk; and then covering up the place so artfully that it 
can scarcely be perceived, she goes back, to return 
again the next day. Upon her i^eturn, with the same 
precaution as before, she lays about the same number of 
eggs, and the day following also a like number. Thus 
having deposited her whole quantity, and having cover- 
ed them close up in the sand, they are soon vivified by 
the heat of the sun, and at the end of thirty days the 
young ones begin to break open the shell. At this time 
the female is instinctively taught that her young ones 
want relief; and she goes upon land to scratch away the 
sand and set them free. Her brood quickly avail them- 
selves of their liberty; a part run unguided to the water, 
another part ascend the back of the female, and are 
carried thither in greater safety. But the moment they 
arrive at the water, all natural connexion is at an end: 
when the female has introduced her young to their natu- 
ral element, not only she, but the male, bef^ome among 
the number of their most formidable enemies, and de- 
vour as many of them as they can. The whole brood 
scatters into different parts' at the bottom; by far the 
greatest number are destroyed, and the rest find safety 
in their agility or minuteness. 

But it is not the crocodile alone that is thus found to 
thin their numbers; the eggs of this animal are not only 
a delicious feast to the savage, but are eagerly sought 
after by every beast and bird of prey. The ichneumon 
was erected into a deity among the ancients for its sue- 
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cess in destroying the eggs of these monsters; at pe«ep« 
that species of the vulture called the Gallinazo is thda* 
niost prevailing enemy. All along the banks of great 
rivers, for thousands of miles, the crocodile is seen to 
propagate in numbers that would soon overrun the 
earth, but for the vulture, that seems appointed by 
Providence to abridge it$ fecundity. These birds are 
ever found in gf*eatest numbers where the crocodile is 
most numerous; and hiding themselves within the thidr 
branches of the trees that shade the banks of tJie river, 
they watch the female in silence, and permit her to lay 
all her eggs without interruption. Then when she has 
retired, they encourage each other with cries to the 
spoil; and flocking all together upon the hidden trea- 
sure, tear up the eggs, and devour them in a much 
quicker time than they were deposited. Nor are they 
less diligent in attending the female while she is carry- 
ing her young to the water, for if any one of them hap- 
pens to drop by the way, it is sure to receive no mercy. 
Such is the extraordinary account given us by late 
travellers of the propagation of this animal: an account 
adopted by LinnsBus and the most learned naturalists of 
the age.* Yet, if one might argue from the general 
analogy of nature, the crocodile's devouring her own 
young when she gets to the water seems doubtful. This 
may be a story raised from the general idea of this ani- 
mal's rapacious cruelty; when, in fact, the crocod'de 
only seems more cruel than other animals, because it has 
more power to do mischief. It is probable that it is np 
more devested of parental tenderae® than other crea- 
tures; and I am the more 1^ to think ?o from the pe- 
culiar formation of one of the crocodile kind. This is 
called the Open-bellied Crocodile, and is furnished with 
a false belly like the opossum, where the young creep 
out and in as their dangers or necessities require. The , 
crocodile thus furnished at least cannot be said to be mi 

*Ulloa. * 
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enemy to her own young, since she thus gives tbem 
more than parental protection.^ It is probable also 
that this open-bellied crocodile is viviparous, and fosters 
her young that are prematurely excluded in this second 
womb, until they come to proper maturity. 

How long the crocodile lives we are not certainly in- 
formed; if we may believe Aristotle, it lives the age of 
a man; but the ancients so much amused themselves in 
inventing fables concerning this animal, that even truth 
from them is suspicious. What we know for certain 
from the ancients is, that among the various animals that 
were produced to fight in the amphitheatre at Rome, 
the combat of the crocodile was not wanting.f Marcus 
Scaimis produced them living in his unrivalled exhibi- 
tions; and the Romws considered him as the best citizen^ 
because he furnished them with the most expensive en* 
tertainments. But entertainment at that corrupt time 
was their only occupation. 



CHAPTER VL 

Of the Salamander. 

The ancients have described a lizard that is bred from 
heat, that lives in the flames, and feeds upon fire as its 
proper nourishment. As they saw every other element, 
the air, the earth, and water, inhabited, fancy was set 
to work to find or make an inhabitant in fire, and thus 
to people every part of nature. It will be needless to 
say that there is no such animal existing; and that, of 
all others, the modern Salamander has the smallest af- 
finity to such an abode. 

[* This statement respecting the open-bellied crocodile should 
be received with considerable nesitation, as many modern natu- 
ralist^ assert that none of them have any thing resembling a 
pouch for securing their young.] 

t Plin. lib. viii. c. 26. 
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Whether the ammai that now gdes by the name of the 
salamander be the same wiUi that described by Pliny^ is« 
doubt with me; but this is not a place for the discussion. 
It is sufficient to observe^ that the modem salamander 
is an animal of the lizard kind; and under this name 
is comprehended a large tribe that all go by the same 
name. There have been not less than seven sorts of this 
animal described by Seba; and to have some idea of the 
peculiarity of their figure^ if we suppose the tail of a 
lizard applied to the body of a frog, we shall not be far 
from precision. The common lizard is Idng, small^ and 
taper; the salamander, like the frog, has its eyes towards 
the back of the head; like the frog, its snout is round 
and not pointed, and its belly thick and swoln. The 
claws of its toes are short and feeble; its skin rough; and 
the tongue, unlike that of the smallest of the lizaM kind, 
in which it is long and forked, is short, and adhering to 
the under jaw. 

But it is not in figure that this animal chiefly differs 
from the rest of Uie lizard tribe, for it seems to diS^t in 
nature and conformation. In nature it is unlike^ being 
a heavy torpid animal, whereas the lizard tribe are ac- 
tive, restless, and ever in motion: in conformation it is 
unlike, as the salamander is produced alive from the bo- 
dy of its parent, and is completely formed the moment 
of its exclusion. It differs from them also in its general 
reputation of being venomous; however, no trials that 
have been hitherto made seem to confirm the truth of 
the report. 

Not only this, but many others of the lizard tribe are 
said to have venom; but it were to be wished that man- 
kind, for their own happiness, would examine into the 
foundation of this reproach. By that means many of , 
them, that are now shunned and detested, might be 
found inoffensive^ their figure, instead of exciting either 
horror or disgust, would then only tend to animate the 
general scene of nature, and speculation might examine 
their manners in confidence and security. Certain it is, 
that all of the lizard kind with which we are acquainted 



Digitized by 



Google 



THE LnSABD KIND, 351 

in this eountry^ are perfectly harmless; and it is equally 
true, that for a long time, till our prejudices were re- 
moyedy we eonisidered not only the Newt/but the Snake 
and the Blind Worm, as fraught with the most destruc- 
tive poison. At present we have gqt over these preju- 
dices; and it is probable, that if other nations made the 
same efforts for information, it would be found, that the 
malignity of most, if not all of the lizard tribe, was only 
in the imagination. 

With respect to the Salamander, the whole tribe, from 
tile Moron to the Gekko, are said to be venomous to the 
last degree; yet, when experiments have been tried, no 
arts, no provocations, could excite these animals to the 
rage of biting. They seem timid and in(^ensive, only 
living upon worms and insects; quite destitute of fangs, 
like the viper; their teeth are so very small that they 
are hardly able to inflict a wound. But as the teeth are 
thus incapable of offending, the people of the countries 
where they are found have recourse to a venomous slaver, 
which they suppose issues from the animal -s mouth: 
they also tell us of a venom issuing from the claws; even 
Linnaeus seems to acknowledge the fact,, but thinks it a 
probable supposition that this venom may proceed from 
their urine. 

Of all animals, the Gekko is the most notorious for 
its powers of mischief; yet we are told, by those who 
load it with that calumny, that it is very friendly to 
man, and though supplied with the most deadly viru- 
lence, is yet never known to bite. It would be absurd 
in us, without experience, to pronounce upon the nox- 
ious or inoffensive qualities of animals; yet it is most 
probable, from an inspection of the teeth of lizards, and 
from their inoffensive qualities in Europe, that the 
gekko has been unjustly accused, and that its serpent- 
like figure has involved it in one common reproach with 
serpents. 

The salamander best known in Europe is from eight 
td*eleven inches long, usually black, spotted with yellow; 
and when taken in the band feeling cold to a great 
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degree. There arc several kinds. Our Black Water 
Newt is reckoned among the number. The idle report 
of its being inconsumable in fire^ has caused many of 
these poor animals to be burnt; but we cannot say as 
philosophical martyrs^ since scarcely any philosoplier 
could think it necessary to make the experiment. When 
thrown into the fi^e^ the animid is seen to burst with 
the heat of its situation^ and to eject its fluids. We are 
gravely told in the Philosophical Transactions^ ths^'tbis 
is a method the animal takes to extingui^ the flames. 
When examined internally^ the salamander exhibits 
little difference fronii other animals of the lizard kind. 
It is furnished with lungs that sometimes serve for the 
offices of breathing; with a heart that has its communi- 
cations open^ so that the animal cannot easily be drown- 
ed. The ovary in the female is double the size of what 
it is in others of this tribe; and the male is furnished 
with four testiculi instead of two. But what deserves 
particular notice, is the manner of this animal's bring- 
ing forth its young alive.* " The salamander/' says my 
author, ^^ begins to showv itself in spring, and chiefly 
during heavy rains. When the warm weather returns, 
it disappears; and never leaves its hole dtiring either 
great heats or severe colds, both which it equally fears. 
When taken in the hand, it appears like a lump o( ice; 
it coni^quently loves the shade, and is {bund at the feet 
of old trees surrounded with brush-wood at the bottom. 
It is fond of running along new*pIoughed grounds, pro- 
bably to seek for worms, which are its ordinary food . One 
of these,'' continues my author, ^^ I* took alive some 
years ago in a ditch that bad been lately made. I laid 
it at the foot of the stairs upon coming home, and there 
it disgorged from the throat a worm three inches long, 
that lived for an liour after, though wounded, as I sup- 
pose, by the teeth of the animal. I afterwards cut up 
another of these lizards, and saw not less than fifty 

* Acta Hasniensia, ann, 1676. Observ. 11. Memoires d I'Aca- 
damie Rojale des Sciences, torn, iii^ part 3. ,p. 80. 
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ymiDg 0m$f resembling tbe parent, ctme Irpm ite womb^ 
all alive, aud actively runaiag about the roam.'^ Itweiee 
ta be wished the author had used aaother word beside 
that of worm; as we n^w are in doubt whether be 
means a real worm, or a young animal of the lizard 
specieis: had he been more eixplicit, and h^d it appeared 
that it was a real young lizard, which I take to be his 
mining, we might here see a wonder pf nature brought 
to the proof, which many have asserted, and many 
have thought proper to deny: I mean the r^^fuge which 
the young of the shark, tb? lizard, and the viper kinds^ 
are said to take, by running down the throat of the 
parent, and there finding a temporary security. The 
fact, indeed, seems a little extraordinary, and yet it is 
so frequentiy attested by some, and even believed by 
others, whose authority is respectable, among the num- 
ber of whom we find Mr. Pennant, that the argument 
of strangeness must give way to the weight of authority. 

However this be, there is no doubt of the animaFs 
beiog viviparous, and producing about fifty at a time. 
They come from the paren^ in full perfection, and 
quickly leave her to shift for themselves. These ani- 
mals in the lower ranks of nature want scarcely any help 
when excluded; they soon complete the little circle of 
their education, and in a day or two are capable of 
practising all the arts of subsistence and evasion practis- 
ed by their kind. 

They are all amphibious, or at least are found capa- 
ble of subsisting in either element, when placed there: 
if those taken from land are ]f)ut into water, they con- 
tinue there in seeming health; and on the contrary, 
those taken from the water will live upon land. In wa- 
ter, however, they exhibit a greater variety in their ap- 
pearance; and what is equally wonderful with the rest 
of their history, during the whole spring and summer 
this water lizard changes its skin every fourth or fifth 
day, and during the winter every fifteen days. This 
operation they perform by means of the jnouth and the 
claws; and it seems a work of no small difficulty and 
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pain. The cast skins are frequentty seen floating 06 
the suirface of the water: they are sometimes seen also 
with a part of their old skin still sticking to one of their 
fimbs^ which they have not been able to get rid of; and 
thus^ like a man with a boot half drawn^ in some mea- 
sure crippled in their own spoils. This also often cor- 
rupts^ and the leg drops off; but the animal does not 
seem to feel the want of it^ for the loss of a limb to all 
the lizard kind is but a trifling calamity. They can live 
several hours even after the loss of their head; and for 
some time under dissection^ all the parts of th^ animal 
seem to retain life; but the tail is the part that longest 
retains its motion. Salt seems to be much more effica- 
cious in destroying these animals than the knife; for, 
upon being sprinUed with it, the whole body emits 
a viscous liquor, and the lizard dies in three minutes in 
great agonies. 

The whole of the lizard kind are also tenacious oi life 
in another respect, and the salamander among the num- 
ber. They sustain the want of food in a surprising 
manner. One of them, b;*ought from the Indies, lived 
nine months, without any other food than what it re- 
ceived from licking a piece of earth on which it was 
brought over;* Another was kept by Seba in an empty 
vial for six months^ without any nourishment; and Redi 
talks of a large one, brought from Africa, tha^t lived 
for eight months without taking any nourishment what- 
ever. Indeed, as many of this kind, botli salamanders 
and lizards, are torpid or nearly so, during the winter, 
the loss of their appetite for so long a time is the 
less surprising. 

* Phil. Trans, ann. 1661, N. 21, art. r. 
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CHAPTER VII. 

Of the Crnneleofiy the Iguana^ and Lizards of different 

Finds. 

It were to be wished that animals could be so class- 
ed^ that by the very mentioning their rank^ we should 
receive some insight into their history. This I have en- 
deavoured in most instances; but in the present chapter 
all method is totally unserviceable. Here distribution 
gives no general ideas; for some of the animals to be 
here mentioned produce by eggs, some by spawn^ and 
some are viviparous. The peculiar manner of propa- 
gating in each is very indistincdy known. The Iguana 
and the Cameleon^ we know^ bring forth eggs; some 
others also produce in the same manner: but of the rest, 
which naturalists make amount to above fifty, we have 
but very indistinct information. ^ 

In the former divisions of thb tribe, we had to ob- 
serve upon animals formidiible from their size, or dis- 
gusting fipom their frog-like head and appearance; in the 
present division, all the animals are either beautiful to 
the eye, or grateful to the appetite. The lizards, pro- 
perly so called, are beautifully painted and mottled; 
their frolicsome agility is amusing to those who are fa- 
miliar with their appearance; and the great affection 
which some of them show to man, should, in some mea- 
sure, be repaid with kindness. Others, such as the Igua- 
na, though not possessed of beauty are very servicea- 
ble, furnishing one of the most luxurious feasts the tropi- 
cal climates can boast of. Those treated of before were 
objects of curiosity, because they were apparently ob- 
jects of danger; most of these here mentioned have either 
use or beauty to engage us. 

Directly descending from the crocodile, we find the 
Cordyle, the Tockay, and the Tejuguacu, all growing 
less in order, as I have named them. These fill up the 
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chasm to be found between the crocodile and the Afti- 
can Iguana. 

The Iguana, which deserves our notice, is about five 
feet long, and the body about as thick as one's thigh; 
the skin is covered with small scales, like those of a ser- 
pent; and the back is furnished with a row of prickles, 
that stand up like the teeth of a saw; the eyes seem to 
be but half opened, except when the animal is angry, 
and then they appear large and sparkling; both the jaws 
are full of very sharp teeth, and the bite is dmgerous, 
though not venomous, for it never lets loose till it is 
killed. The male has a skin hanging under his throaty 
which reaches down to his breast; and when dkpleased 
he puffs it up like a bladder: he is one-third larger and ' 
stronger than the female, though the strength of either 
avails them little towards their defence. The males are 
ash-coloured, and the females are green. 

The flesh of these may be considered as the greatest 
delicac||of Africa and America; and the sportsmen of 
those climates go out to hunt the iguana as we do in pur- 
suit of the pheasant or the hare. In the tegtnning (rf 
the season, when the great floods of the tropical climates 
are passed away, and vegetation starts into universal ver- 
dure, the sportsmen are seen with a noose and a stick 
wandering along the sides of the rivers to take the igua- 
na. This animal, though apparently fomed for com- 
bat, is the most harmless creature of all the for^t; it 
lives among the trees, or sports in the water, without 
ever oflering to offend: there, having fed upon the 
flowers of the mahot, and the leaves of the mapou, that 
grow along the banks of the stream, it goes to repose 
upon the branches of the trees that hang over the water. 
Upon land the animal is swift of foot; but when once in 
possession of a tree, it seems conscious of the security of 
its situation, and never offers to stir. There the sports- 
man easily finds it, and as easily fastens his noose round 
its neck; if the head be placed in such a manner that 
the noose cannot readily be fastened, by hitting the 
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"animal a %ldw«A the&ose with the 8ti(^^ it lifts tht 
head^ smd ^filers it in some degree to the noose. In this 
manner, and also by the tail, the iguana is dragged from 
the trees, and kill^ by repeated blows on the head. 

The €amdeon is a very different animal; and as the 
iguana satisfies the appetites of the epicure, this is rather 
the feast of the philosopher. Like the crocodile, this 
little animal proceeds from an egg, and it also nearly re- 
sembles that formidable creature in form; but it differs 
widely in its size and its appetites, being not above 
eleven inches long, and delighting to sit upon trees, be- 
ing afraid of serpents, from which it is unable to escape 
on the ground. 

The head of a large cameleon is almost two inches 
long, and from thence to the beginning of the tail, four 
and a-half; the tail is five inches long, and the feet two 
and a-half; the thickness of the body is different at dif- 
ferent times, for sometimes from the back to the belly it 
is two inches, and sometimes but one; for it can blow 
itself up and contract itself at pleasure. This swelling 
and contraction is not only of the back and belly, but of 
the legs and tail. 

Those different tumours do not proceed from a dila- 
tation of the breast in breathing, which rises and falls 
by turns, but are very regular, and seem adopted mere- 
ly from caprice. The cameleon is often seen, as it were, 
blown up for two hours together, and then it continues 
growing less and less insensibly, for the dilatation is al- 
ways more quick and visible than the contraction. In 
this last state the animal appears extremely lean, the 
spine iof the back seems sharp, and all the ribs may be 
counted; likewise the tendons of the legs and arms may 
be seen very distinctly. 

This method of puffing itsdf up is similar to that in 
pigeons, whose crops are sometimes greatly distended 
with air. The cameleon has a power of driving the air 
it breathes over every part of the body; however, it only 
gets between the skin and the muscles, for the muscles 
themselves are never swoln. The skin is, very cold to 
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the touch; attd though the zjim^ seems so lean^ there 
is no ^feeling the beating of the heart. The surface of 
the skin is unequal^ and has a grain not unlike shagreen, 
but v^y soft, because each eminence is as smooth as if 
it were polished. Some of these little protuberances 
-are as large as a pin's head on the arms^ legs^ belly, and 
tail: but on the shoulders and head they are of an oval 
figure^ mi a little larger; those under the throat are 
j^nged in the form of a chaplet, from the lower lip to 
the breast. The colour of all these eminences, viien 
the cameleon is at rest in a shady place^ is of a blui^- 
gray, and the space between is of a pale red and yelbw. 
But when the animal is removed into the 5un, then 
<m[kes tlie wonderful part of its history. At first it ap- 
pears to sufii^ no change of colour, its grayish spots still 
continuing the same; but the whole surface socm seems 
to imbibe the rays of light, and the simple colouring of 
4:he body changes into a variety of beautiful hues. 
Wherever thdight comes upon the body, it is of a tawny 
hrown; but that part of the skin on which the sun does 
not shine, changes into several brighter colours, pale yel- 
low, or vivid crimson, which form spots of the size of 
half one's fingers «ome of these descend from the spine 
Iwdf way down the back, and others appear on the sides^ 
arms, and tail. When the sun has done shining, the ori- 
ginal gray colour returns by degrees, and covers aU the 
body. Sometimes the animal becomes all over spotted 
with brown spots of a greenish cast. When it is wrap- 
ped up in a white linen cloth for two or three minutes, 
•the natural eolour becomes much lighter, but not quite 
white, as some authors have pretended: however, from 
hence it must not be concluded, that the cameleon as- 
sumes the colour of the objects which it approaches; this 
is entirely an error, and probably has taken its rise from 
the continual changes it appears to undergo. 

Le Bruyn, in his voyage to the Levant, has given us 
a very ample description of the cameleon. During his 
stay at Smyrna he bought several of this kind; and, to 
try how long they could live, kept four of them in a 
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Qtt^y permittkig them at titn^^ to run about the house* 
The fresh sea breeze seemed tp give them most spirits 
and vivacity; they opened their mouths to take it in: 
he never perceived that they eat any thing, except now 
and then a fly which they took half an hour to swallow; 
he observed their colour often to change, three or four 
times successively, without being able to find out any 
cause for such alterations, their common colour he found 
to be gray, or rather a jiale mouse colour; but its most 
frequent changes were intp a beautiful green spotted 
with yellow: sometimes the animal was marked all over 
with a dark brown, and this often changed into a lighter 
brown: some colours, however, it never assumed, and 
contrary to what was said above, he found red to be 
among the number. 

Though our traveller took the utmost care, he was 
utiable to preserve any of them alive above five months^ 
and many of them died in four. When the cameleon 
changes place and attempts to descend from an eminence, 
it moves with the utmost precaution, advancing one leg 
very deliberately before the other, still securing itself 
by holding whatever it can grasp by the tail. It sel- 
dom opens its mouth, except for fresh air; and when 
that is supplied, discovers its satisfaction by its motions, 
and the frequent changes of its colour. The tongue is 
sometimes darted out after its prey, which is flies; and 
this is as long as the whole body.* The eyes are re- 
markably little, though they stand out of the head; they 
have a single eye-lid, like a: cap with a hole in the mid- 
dle, through which the sight of the eye appears, which 
is of a shining brown, and round it there is a little cir- 
cle of a gold colour: but the most extraordinary part 
of their conformation is, that the animal often moves 

[* The tongue of the cameleon, says Linnaeus, resembles an 
earth-worm, and is enlarged- and somewhat flattened at the end. 
Trom this member there cpntinuallj oozes out a very glutinous 
liquor, by means of which it catches such insects as come with- 
in its reach, and it is surprising to see with what quickness it re- 
tractft its tongue the instant it has arrested any prey.] 
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one efe whe» tHe otiior » entirety at r^; nay^ some- 
times one eye witl seem to look directly forward, while 
the other loc^ backward; and one wUl look upward, 
Vrhtle the other regards the earth. 

To this class of lizards we may refer the Dragon, a 
most terrible animal, but most probably not of nature's 
formation. Of this death-dealing creature all people 
have read; and the most barbarous countries, to thus day, 
paint it to the imagination in all its terrors, and fear to 
meet it in every forest. It is not enough that nature 
has furnished those countries with poisons of various 
malignity; with serpents forty feet long; with elephants, 
lions, and tigers: to make their situation really danger- 
ous, the capricious imagination is set at work to call up 
new terrors; and scarcely a savage is found, that does 
not talk of winged serpents of immoderate length, fly- 
ing away with the camel or the rhinoceros, or destroy- 
ing mankind by a single glare.* Happily^ however, 
such ravagers are no where found to exist at present; 
and the whole race of dragons is dwindled down to the 
flying Lizard, a little harmless creature, that only preys 
upon insects, and even seems to embellish the forests 
with its beauty. 

The flying Lizard of Java perches upon fruit trees, 
and feeds upon flies, ants, butterflies, and other small 
insects. It is a very harmless creature, and does no 
mischief in any respect. Gentil, in his Voyage round 
the World, affirms, that he has seen these lizards at the 
island of Java, in the East Indies. He observed they 
flew very swiftly from tree to tree; and having killed 
one, he could not but admire the skin, which was paint- 
ed with several beautiful colours: it was a foot in length, 
and had four paws like the common lizard; but its head 

[* The Basilisk has ^ long cylindric tail, a radiated fin on the 
back, andja crest on the head, inclining backwards. This animal^ 
so dreadful to the imagination of the ancients, that tiiey consid- 
ered its very breath and aspect as fatal, we now know to he quite 
inotiensive, feeding entirely on insects. It is found in the East In- 
dies and in South America.] 
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was flat^ and had a small hole in the middle; the wings 
were very thin, and resembled those of a flying-fish. 
About the neck were a sort of wattles, not unlike those 
of cocks, which gave it no disagreeable appearance. He 
intended to have preserved it, in order to bring it into 
Europe; but it was corrupted by the heat, before the 
close of the day: however, they have since been brought 
into England, and are now common enough in the cabi- 
nets of the curious. 

The last animal of the lizard kind that I shall men- 
tion, is the Chalcidian Lizard of Aldrovandus, very im- 
properly called the Steps by modern historians. This 
animal seems to make the shade that separates the lizard 
from the serpent race. It has four legs, like the lizard; 
but so short, as to be utterly unserviceable in walking; 
it has a long slender body, like the serpent; and it is 
said to have the serpent's malignity also. The fore-legs 
are very near the head, the hind-legs are placed far 
backward; but before and behind they seem rather use- 
less encumbrances, than instruments serving to assist 
the animal in its motions, or in providing for its subsist- 
ence. These animals are found above three feet long, 
and thick in proportion, with a large head and pointed 
snout. The whole body is covered with scales; and the 
belly is white, mixed with blue. It has four crooked 
teeth; as also a pointed tail, which, however, can inflict 
no wound. Whether the teeth be similar to the viper's 
fangs, we are not told, though Yolteranus says they are 
covered with a membrane; by which I am apt to think 
he means a venom-bag, which is found at the root of 
the teeth of all serpents that are poisonous. It is vi- 
viparous, fifteen young ones having been taken alive out 
of its belly. Upon the whole, it appears to bear a strong^ 
affinity to the viper, ai^d, like that animal, its bite may 
be dangerous. 
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CHAPTER VIII. 

Of Serpents in General. 

We now come to a tribe that not only their delbrmity^ 
their venom, their ready malignity, but also our pre- 
judices, and our very religion, have taught us to detest. 
The serpent has from the beginning been the enemy cf 
inan; and it has hitherto continued to terrify and annoy 
him, notwithstanding all the arts that have been prac- 
tised to destroy it. Formidable in itself> it deters the 
invader from the pursuit; and from its figure capable 
of finding shelter in a little space, it is not easily dis- 
covered by those who would venture to try the encoun* 
ter. Thus |M)ssessed at once of potent arms and inac- 
cessible or secure retreats, it baffles M the arts of man, 
though never so earnestly bent upon its destruction. 

For this reason there is scarcely a country in the 
world that does not still give birth to this poisonous 
brood, that seem formed to quell human pride, and re- 
press the boast of security. Mankind have driven the 
lion, the tiger, and the wolf from their vicinity: but the 
snake and the viper still defy their power, and fre- 
quently punish their insolence. 

Their numbers, however, are thinned by human assi- 
duity; and it is possible some of the kinds are wholly 
destroyed. In none of the countries of Europe are 
they sufficiently numerous to be truly terrible: the phi- 
losopher can meditate in the fields without danger, and 
the lover seek the grove without fearing any wounds 
but those of metaphor. The various malignity that has 
been ascribed to European serpents of old, is now ut- 
terly unknown; there are not above three or four kinds 
that are dangerous, and their poison operates in all in 
the same manner. A burning pain in the part, easily 
removeable by timely applications, is the worst effect 
that we experience from the bite of the most venomous 
serpents of Europe. The drowsy death, the starting 
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of the blood from every pore> the insatiable and burnt 
ing thirsty the melting down the solid mass of the whole 
form into one heap of putrefaction^^ — ^Uiese are horrors 
with which we are entirely unacquainted* 

But though we have thus reduced these dangei^i 
having been incapable of wholly rempviiitg them^ in 
other parts of the world they still rage with all their 
ancient malignity. Nature seems to have placed them 
as sentinels to deter mankind from spreading too widely^ 
and from seeking new abpdes till they have thoroughly 
cultivated those at home. In the warm countries that 
lie within the tropic^ as well as in the cold regions of 
the norths where the inhabitants are few^ the serpent^ 
propagate in equal proportion. But of all countries 
those re^ons have them in the greatest abundance 
where the fields are unpeopled and fertile^ ^nd where 
the climate supplies warmth and humidity. All along 
the swampy banks of the river Niger or Oroonoko, 
where the sun is hot^ the forests thick, and the mei^ 
but few, the serpents cling among the branches of the 
trees in infinite numbers, and carry on an unceasing war 
against all other amji^NBtls in their vicinity. Travellers 
have assured us that they have often $een large snakes 
twining round the trunk of a tall tree, encompassing it 
like a wreatli, and thus rising and descending at plea- 
sure. In these countries, th^efore, the serpent is too 
formidable to become an object of curiosity, for it ex- 
cites much more violent sensations* 

We are not therefore to reject, as wholly fabulous, the 
accounts left us by the ancients of the terrible devasta- 
tions committed by a single serpent. It is probable, in 
early times, when the arts were little known, and man- 
kind were but thinly scattered over the earth, that ser- 
pents, continuing undisturbed possessors of the forest, 
grew to an amazing magnitude, and every other tribe of 
animals fell before them. It then might have happened, 
that serpents reigned the tyrants of a district for centu- 
ries together. To animals of this kind, grown by time 
and rapacity to a hundred pr a hun4red and fifty feet 
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in lengthy the lion, the tiger, and even the elephant it- 
self, were but feeble opponents. The dreadful monster 
spread desolation round him; every creature that had 
life was devoured, or fled to a distance. That horrible 
fcetoTy which even the commonest and the most harm- 
less snakes are still found to diffuse, might, in these lar- 
ger ones, become toa powerful for any living being to 
withstand; and while they preyed without distinction, 
they might thus also have poisoned the atmosphere 
around them. In this manner having for ages lived in 
the hidden and unpeopled forest, and finding, as their 
appetites were more powerful, the quantity of their prey 
decreasing, it is possible they might venture boldly from 
their retreats, into the more cultivated parts of the 
country, and carry consternation among mankind, as 
they had before desolation among the lower ranks of na- 
ture. We have many histories of antiquity presenting 
us such a picture, and exhibiting a whole nation sinking 
under the ravages of a single serpent. At that time, 
man had not learned the art of uniting the efforts of ma- 
ny, to effect one great purpose. Opposing multitudes 
only added new victims to the general calamity, and in- 
creased mutual embarrassment and terror. The animal 
was therefore to be singly opposed by him who had the 
greatest strength, the best armour, and the most un- 
daunted courage. In such an encounter hundreds mu&t 
have fallen, till one, more lucky than the rest, by a for- 
tunate blow, or by taking the monster in its torpid in- 
terval, and surcharged with spoil, might kill, and thus 
rid his country of the destroyer. Such was the original 
occupation of heroes; and those who first obtained that 
name, from their destroying the ravagers of the earthy 
gained it much more deservedly than their successors, 
who acquired their reputation only for their skill in de- 
stroying each other. But as we descend into more en- 
lightened antiquity, we find these animals less formida- 
ble, as being attacked in a more successful manner. We 
are told, that while Regulus led his army along the 
banks of the river Bagrada, in Africa, an enormous ser- 
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pent disputed his passage oyer. We are assured by 
Pliny^ who says that he himself saw tl^ skin, that it was 
a hundred and twenty feet long, and that it had destroy- 
ed many of the ^rmy. At last, however, the battering 
engines were brought out against it; and thelse assailing 
it at a distance, it was soon destroyed. Its spoils were 
earried to Rome, and the general was decreed ai^ ova- 
tion for his success. There are, perhaps, few facts bet- 
ter ascertained in history than this: an ovation was a 
remarkable honour, and was given only for some signal 
exploit, that did not deserve a triumph. No historian 
would offer to invent that part of the story at least, 
without being subject to the most shameful detection. 
The skin was kept for several years after in the capitol, 
and Pliny says he saw it there: now, though Pliny was a 
credulous writer, he was by no means a false one; and 
whatever he says he has seen, we may very safely rely 
on. At present, indeed, such ravages from serpents 
are scarce seen in any part of the world; not but that, 
in Africa and America, some of them are powerful 
enough to brave the assaults of men to this day. 

But happily for us, we are placed at such a distance 
as to take a view of this tribe, without fearing for our 
safety; we cmi survey their impotent malignity with the 
same delight with which the poet describes the terrors 
of a dead monster: 

Nequeard expleri eorda tuendo 
Terrifies ocmoa villosaque setts pectore. 

To us their slender form, their undulating motion, their 
vivid colouripg, their horrid stench, their forky tongue, 
and their envenomed fangs, are totally harmless; and in 
this country their uses even serve to counterbalance the 
mischief they sometimes occasion. 

If we take a survey of serpents in general, they have 
marks by which they are distinguished from all the rest 
of animated nature. They have the length and the 
supj>leness of the eel^ but want fins to swim with; they 
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iMve the fcajy c^Vfiing a^ pointed toil of t)M \m4j 
I^nt jthey wwt legis t^ w^ with; they have th^ erfiwV 
ipg ipotiw of tb« wom^ Wty imlil^ that aQimali they 
We limgs b l>rfa(li? mth: lil^e ^1 the reptile }dni, 
they aiit reseiitful w^en offepded; f 9d wtore has sup- 
plied them with tffrible arm9 to reve^j^e every iajury. 

Though they are powesped of very different degree 
of malignity, yet they are all formidahle to man^ and have 
a strong similitude of form to eeeh otheF; and it will be 
proper to mar^ the general oharaetei^ hefom we de- 
scend to particulars- With re^p^ to their conforma^ 
tion, all serpents have a very wide mouthy iQ propor- 
tion to the m^ of the head; and what is very extraor- 
dinary, they can gape and swallow the head of another 
animal which is three times as big as their owut I have 
seen a toad taken put of the beUy of a ^ake, at lord 
^pencer^Si near l.ondw^ the body of whi(^ was thHce 
the diameter of Uie animal that swallowed it, However^ 
it is no way snrpri^ng thait the skin of the snake should 
(Stretch to receive so forge a mprsd; the wonder seems 
how the jaws eeuld tske it in* To explain this^ it mkat 
be observed^ that the jaws 4^f this anima} do not open 
es ours in the manner of a pair pf hiBge9i where bone3 
ere applied to bones, and play upon one another; on the 
cpntraryi the serpent's jawa are held together at the 
roots by a stretching muscular skin; by which meana 
they open as widely as the animal chooses to stretch 
them; and admit of a prey much thicker than the 
snake's own body. The throat, like stretching leather, 
dilates to admit the morsel; the stomach receives it in 
part; and the rest remains in the gullet, till putrefac- 
tion and the juices of the serpent's body unite to dissolve 
it. 

As to the teeth, I will talk more of them when I come 
to treat of the viper's poison: it will be sufficient here 
to observe, that some serpents have fang's or canine teeth^ 
and others are without them. The teeth in all are 
crooked and hollow, and by a peculiar contrivance, are 
capable of beingerected or depressed at pleasure. 
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The eyes of all serpents are small, if compared to th^ 
length of the body; and though differently coloured in 
different kinds, yet the appearance of all is malign and 
heavy; and from their known qualities^ they strike the 
imagination with the idea of a creature meditating mis- 
chief. In some, the upper eye-lid is wanting, and the 
serpent winks only with that below; in others the ani- 
mal has a nictitating membrane or skin, resembling that 
which is found in birds, Which keeps the eye clean and 
preserves the sight; The substance of the eye in all is 
hard and horny, the crystaline humour occupying a great 
parbf^ the globe. 

The holes for hearing are very visible in all, but there 
are no conduits for smelling, though it is probable that 
some of them enjoy that sense in tolerable perfection. 

The tongue in all these animals is long and forky . It 
is composed of two long flesliy substances, which termi- 
nate in sharp points, and are very pliable. At the root 
it is connected very strongly to the neck by two ten- 
dons, that give it a variety of play. Some of the viper 
kind have tongues a fifth part of the length of their bo- 
dies; they are continually darting them out, but diejr 
are entirely harmless, and only terrify those who are ig- 
norant of the real situation of their poison. 

If ifrom the jaws we go on to the gullet, we shall find 
it very wide for the anim^Ps size, and capable of being 
distended to a great degree; at the bottom of this lieg 
the stomach, which is not so capacious, and receives 
only a part of the prey, while the rest continues in the 
gullet for digestion. When the substance in the sto- 
mach is dissolved into chyle, it passes into the intestines, 
and from thence gOes to nourishment, or to be excluded 
by the vent. 

Like most other animals serpents are ftimished with 
lungs, which I suppose are serviceable in breathing, 
though we cannot perceive the manner in Which thi§ 
operation is performed; for though serpents are often 
seen apparently to draw in their breath, yet we cannot 
find the smallest signs of their ever respiiilig it again. 
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Their lungs however are long and large, and doubtless 
are necessary to promote their languid circulation. The 
heart is formed as in the tortoise, the frog, and the lizard 
kinds, so as to work without the assistance of the lungs. 
It is single, the greatest part of the blood flowing from 
the great vein to the great artery by the shortest course. 
By this contrivance of nature we easily gather two con- 
sequences; that snakes are amphibious, being equally, 
capable of living on land and in the water; and that 
also they are torpid in winter, like the bat, the lizard, 
and other animals formed in the same manner. 

The vent in these animals serves for the emission of 
the urine and the fa&ces, and for the purposes of genera- 
tion. The instrument of generation in the male is dou- 
ble, being forked like the tongue; the ovaries in the fe- 
male are double also; and the aperture is very large in 
orderto receive the double instrument of the male. 
They copulate in their retreats; and it is said by the 
ancients, that in this situation, they appear like one ser* 
pent with two heads: but how far this remark is found- 
ed in truth, I do not find any of the moderns that can 
resolve me. 

As the body of this animal is long, slender, and capa- 
ble of bending in every direction, the number of joints 
in the back bone are numerous beyond what one would 
imagine. In the generality of qusMlrupeds, they amount 
to not above thirty or forty; in the serpent kind they 
amount to a hundred and forty five from the head to the 
vent, and twenty-five more from that to the tail.^ The 
number of these joints must give the back- bone a sur- 
prising degree of pliancy; but this is still increased by 
the manner in which each of these joints are locked into 
the other. In man and quadrupeds, the flat surfaces of 
the bones are laid one against the other, and bound tight 
by sinews; but in serpents the bones play one within the 
other, like ball and socket, so that they have full motion 
upon each other in every direction. f Thus if a man 

*Vide Charat Anatom. tDcrham, p.396. 
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were to form a maebine composed of so maiiy joints lis 
are found in the back of a serpent, he would find it no 
easy matter to give it such strength and pliancy at the 
same time. The chain of a watch is but a bungling 
piece of workmanship in comparison. 

Though the number of joints in the back bone is great, 
yet that of the ribs is still greater; for, from the head 
to the vent, there are two ribs to every joint, which 
makes their number two hundred and ninety in all. 
These ribs ai*e furnished with muscles, four in number, 
which being inserted into the head, run along to the 
end of the tail, and giv« the animal great strength and 
agility in all its motions. 

The skin also contributes to its motions, being com- 
posed of a number of scales, united to each other by a 
transparent membrane, which grows harder as it grows 
older, until the animal changes, which is generally donfe 
twice a-year. This cover then bursts near the head, and 
the serpent creeps from it, by an undulatory motion, in a 
new skin much more vivid than the former. If the old 
slough be then viewed, every scale will be distinctly 
seerif like a piece of net-w^ork, and will be found great- 
est where the part of the body they covered was largest. 

There is much geometrical neatness in the disposal of 
the serpent's scales for assisting the animaPs sinuous mo- 
tion. As the edges of the foremost scales lie over fhe 
ends of their following scales, so those edges, when the 
scales are erected, which the animal h?is a power of do- 
ing in a small degree, catch in the ground, like the 
nails in the wheel of a chariot, and so promote and facili- 
tate the animal's progressive motion. The erecting 
these scales is by means of a multitude of distinct muscles^ 
with which each is supplied, and one end of which is 
tacked each to the middle of the foregoing. 

In some of the serpent kind there is the cxactest 
symmetry in these scales, in others they are disposed 
more irregularly. In some there are larger scales on 
the belly, and often answering to the number of ribs; 
in others, however, the animal is without them. Upon 
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this slight difference LinESus has founded his dktiae- 
tions of the various classes of the serpent tribe. Hu- 
man curiosity^ however^ and even human interest^ seem 
to plead for a very different method of distribution. It 
is not the number of scales on a formidable animal's 
belly^ nor their magnitude or variety, that any way 
excite our concern. The first question that every man 
will naturally ask when he hears of a snake is, whether 
it be large? the second, whether it be venomous? In 
other words, the strongest lines in the animal's history 
are those that first excite our attention; and these it is 
every historian's business to display. 

When we come to compare serpents with each other, 
the first great distinction appears in their size, no other 
tribe of animals differing so widely in this particular. 
What, for instance, can be so remotely separated as the 
Great Liboya of Surinam, that grows to thirty-six feet 
long, and the Little Serpent at the Cape of Good Hope 
and the north of the river Senegal, that is not above 
three inches, and covers whole sandy deserts with its 
multitudes? This tribe of animals, like that of fishes, 
seems to have no bounds put to their growth: their bones 
are in a great measure cartilaginous, and they are con- 
sequently capable of great extension; the older, there- 
fore, a serpent becomes, the larger it growsj apd as 
they seem to live to a great age, they arrive at an 
enormous size. 

Leguat assures us that he saw one in Java that was 
fifty feet long. Carli mentions their growing to above 
forty feet; and we hav^ now the skin of one in the 
Museum that measures thirty-two. Mr. Wentworth, 
who had large concerns in the Berbices in America, as- 
sures me, that in that country they grow to an enor- 
mous length. He one day sent out a soldier with an 
Indian to kill wild fowl for the table, and they accord- 
ingly went some miles from the fort* in pursuing their 
game, the Indian, who generally marched before, be- 
ginning to tire, went to rest himself upon the faHen 
trunk of a tree, as he supposed it to be; but when be 
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nvas just going to sit down^ the enormous monster began to 
move^ and the poor savage perceiving that he had ap- 
proached a Liboya, the greatest of all the serpent kind^ 
dropped down in to agony. The soldier^ who perc^^v- 
ed at some distance what had happened^ levelled at the 
serpent's head, and by a lucky aim shot it dead: how- 
ever, he continued his fire until he was assured that the 
animal was killed; and then going up to rescue his com- 
panion, who was fallen motionless by its side, he, to his 
astonishment, found him dead likewise, being killed by 
the fright. Upon his return to the fort, and telling 
what had happened, Mr. Wentworth ordered the ani- 
mal to be brought up, when it was measured, and found 
to be diirty-sfix feet long. He had the skin stuffed, 
and then sent to Europe as a present to the Prince of 
Orange, in whose cabinet it is now to be seen at the 
Hague; but the skin has shrunk by drying two or three 
feet. 

In the East Indies they grow also to an enormous 
size, particularly in the Island of Java, where we are 
assured that one of them will destroy and devour a 
buffalo. In a letter printed in the German Ephemeri- 
des, we have an account of a combat between an enor- 
mous serpent and a buffalo, by a person who assures us 
that he was himself a spectator. The serpent had for 
some time been waiting near the brink of a pool in ex- 
pectation of its prey, when a buffalo was the first that 
offered. Having darted upon the affrighted animal, it 
instantly began to wrap it round with its voluminous 
twistings, and at every twist the bones of the buffalo 
were heard to crack almost as loud as the report of 
a cannon. It was in vain that the poor animal struggled 
and bellawed, its enormous enemy entwined it too 
closely to get free; till at lengthy all its bones being 
mashed to pieces, like those of a malefactor on the wheel, 
and the whole body reduced to one uniform mass, the 
serpent untwined its folds to swallow its prey at leisure. 
To prepare for this, and in order to make the body slip 
down the throat more glibly, it was seen to lick the 
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whole body over^ and ditis cover it with its mucus. It 
then began to swallow it at that end that offered lessl 
resistance^ while its length of body was dilated to re- 
ceive its prey^ and thus took in at once a morsel that 
was three times its own thickness. We are assured by 
travellers, that these animals are often foitnd with the 
body of a stag in their gullet, while the horns, which 
they are unable to swallow, keep sticking out at their 
mouths. ' 

But it is happy for mankind that the rapacity of these 
frightful creatures is often their punishment; for when- 
ever any of the serpent kind have gorged themselves in 
this manner, whenever their body is seen particularly 
distended with food, they theti become torpid, and may 
be approached and destroyed with safety. Patient <yf 
hunger to a surprising degree, whenever they seize and 
swallow their prey, they seem like surfeited gluttons^ 
unwieldy, stupid, helpless, and sleepy: they at that time 
seek some retreat, where they may lurk for several days 
together, and digest their meal in safety: the smallest 
effort at that time is capable of destroying them; they 
can scarcely make any resistance, and they are equally 
unqualified for flight or opposition. That is the happy 
opportunity of attaekiijg them with success: at that time 
the naked Indian himself does not fear to assaiJ them. 
But it is otherwise when this steepy interval of diges- 
tion is over; they then issue with famished appetites 
from their retreats, and with accumulated terrors, while 
every animal of the forest flies before them. 

Carli describes the Long Serpent of Congo making its 
track through the tall grass, like mowers in a summer's 
day. He could not without terror behold whole lines 
of grass lying levelled under the sweep of its tail. In 
this manner it moved forward with great rapidity, until 
it found a proper situation frequented by its prey: there 
it continued to lurk in patient expectation, and would 
have remained for weeks together, had it not been dis- 
turbed by the natives. 

Other creatures have a choice m their provision^ bat 
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the serpent indiscrimiiiately preys upon all^ the bufiklo^ 
the tiger, and the gazelle. One would think the por- 
eupine^s quills might be sufficient to protect it; but 
whatever has life serves to appease the hunger of these 
devouring creatures; porcupines, with all their quills, 
have frequently been found in their stomachs when killed 
and opened; nay, they most frequently are seen to de- 
vour each other. 

A life of savage hostility in the forest, offers the ima- 
gination one of the most tremendous pictures in nature. 
In those burning countries where the sun dries up every 
brook for hundreds of miles round, when what had the 
appearance of a great river in the rainy season, becomes^ 
in summer, one dreary bed of sand; in those countries, 
I say, a lake that is never dry, or a brook that is peren- 
nial, is considered by every animal as the greatest con- 
venience of nature. As to food, the luxuriant landscape 
supplies that in sufficient abundance; it is the want of 
water that all animals endeavour to remove, and, inwardly 
parched by the heat of the climate, traverse whole de- 
serts to find out a spring. When they have discovered 
this, no dangers can deter them from attempting to slake 
their thirst. Thus the neighbourhood of a rivulet, in 
the heart of the tropical continents, is generally the 
place where all the hostile tribes of nature draw up for 
the engagement. On the bank^ of this little envied spot, 
thousands of animals of various kinds are seen venturing 
to quench their thirst, or preparing to seize their prey. 
The elephants are perceived in a long line, marching 
from the darker parts of the forest; the buffaloes are 
there, depending upon numbers for security; the ga- 
zelles, relying solely upon their swiftness; the lion and 
tiger waiting a proper opportunity to seize; but chiefly 
the larger serpents are upon guard there, and defend 
the accesses of the lake. Not an hour passes without 
some dreadful combat; but the serpent, defended by its 
scales, and naturally capable of sustaining a multitude of 
wounds, is, of all others, the most formidable. It is the 
most wakeful also; for the whole tribe sleep with their 
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eyes open^ and are consequently for ever upon the watch: 
'so that, till their rapacity is satisfied, few other animals 
will venture to approach their station. 

But though these animals are, of all others, the most 
voracious, and though the morsel which they swallow, 
vfrithout chewing, is greater than what any other crea-' 
ture, either by Iwd or water, the whale itself not ex- 
cepted, can devour, yet no animals upon earth bear ab- 
stinence so long as they. A single meal, with many of 
the snake kind, seems to be the adventure of a season; 
it is an occurrence of which they have been for weeks, 
nay sometimes for months, in patient expectation. When 
they have seized their prey, their industry for several 
weeks is entirely discontinued; the fortunate capture of 
an hour often satisfies them for the remaining period of 
their annual activity. As their blood is colder than that 
of most other terrestrial animals, and as it circulates but 
slowly through their bodies, so their powers of diges- 
tion are but feeble. Their prey continues, for a long 
time, pardy in the stomach, partly in the gullet, and a 
part is often seen hanging out of the mouth. In this 
manner it digests by degrees; and in proportion as the 
part below is dissolved, the part above b taken in. It 
is not therefore till this tedious operation is entirely 
performed, that the serpent renews its appetite and its 
activity. But should any accident prevent it from is- 
suing once more from its cell, it still can continue to 
bear famine for weeks, months, nay for years together. 
Vipers are often kept in boxes for six or eight months 
without any food whatever; and there are little serpents 
sometimes sent over to Europe, from Grand Cairo, the 
name of which I have not been able to learn, that live 
for several years in glasses, and never eat at all, nor 
even stain the glass with their excrements. Thus the 
serpent tribe unite in themselves two very opposite 
qualities, — wonderful abstinence, and yet incredible ra- 
pacity. 

If leaving the consideration of their appetites, we 
come to compare serpents as to their voices, some are 
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found silent^ some have a peculiar cry; but hissing is the 
sound which they most commonly send forth, either 
as a call to their kind, or as a threat to their enemies. 
In the countries where they abound, they are generally 
silent in the middle of the day, when they are obliged 
to retire from the heat of the climate; but as the cool 
of the evening approaches, they ar? then heard issuing 
from their cells, with continued hissings; and such is 
the variety of their notes, that some have assured me 
they very much resemble the music of an English 
grove. This some will hardly credit: at any rate, such 
notes, however pleasing, can give but very little de- 
light, when we call to mind the malignity of the min- 
strel. If considered, indeed, as they answer the ani- 
maFs own occasions, they will be found well adapted to 
its nature, and fully answering the purposes of terrify- 
ing such as would venture to offend it. 

With respect to motion, some serpents, particularly 
those of the viper kind, move slowly, while others, such 
as the Ammodytes, dart with amazing swiftness. The 
motion in all is similar; but the strength of body in some 
gives a very different appearance. The viper, that is 
but a slow feeble-bodied animal, makes way in a heavy 
undulating manner; advancing its head, then drawing up 
its tail behind, and bending the body into a bow; then 
from the spot where the head and tail were united, ad- 
vancing the head forward as before. This, which is the 
motion of all serpents, is very different from that of the 
earth-worm, or the naked snail. The serpent, as was 
said above, has a back-bone, with numerous joints; and 
this bone the animal has a power of bending in every 
direction, but without being able to shorten or lengthen 
it at pleasure. The earth-worm, on the other hand, has 
no back-bone; but its body is composed of rings, which, 
like a barber's puff, it can lengthen or shorten as it finds 
necessary. The earth-worm, therefore, in order to 
move forward, lengthens the body; then, by the fore- 
part clings to the ground where it has reached, and then 
contracts and brings up its rear; then when the body is 
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thus shortened^ the fore-part is lengthened again for 
another progression; and so on. The serpent, instead 
of shortening the body, bends it into an arch; and this 
is the principal diflterence between serpentine and ver- 
micular progression. 

I have instanced this motion in the viper, as most 
easily discerned; but there are many serpents that dart 
with such amazing swiftness that they appear rather 
to leap than crawl. It is most probable, however, that 
no serpent can dart upon even ground farther than its 
own length at one effort. Our fears, indeed, may in- 
crease the force of their speed, which is sometimes 
found so fatal. We are told by some, that they will 
dart to a very great distance; but this my inquiries have 
never been able to ascertain. The manner of progres- 
sion in the swiftest serpent we know* which is the Ja- 
culus, is by instantly coiling itself upon its tail, and 
darting from thence to its full extent; then carrying the 
tail as quick as lightning to the head, coiling and dart- 
ing again; and by this means proceeding with extreme 
rapidity, without ever quitting the ground. Indeed, if 
we consider the length and the weakness of the back- 
bone in all these animals; if we regard the make of their 
vertebr», in which we shall find the junctures all form- 
ed to give play, and none to give power, we cannot be 
of opinion that they have a feculty of springing from the 
ground, as they entirely want a fulmim^ if I may so 
express it, fW)m whence to take their spring; the whole 
body being composed of unsupported muscles and joints 
that are yielding. It must be confessed that they dart 
down from trees upon their prey; but their weight 
alone is sufficient for that purpose without much effort 
of their own. 

Though all serpents are amphibious, some are much 
fonder of the water than others; and though destitute 
of fins or gills, remain at the bottom, or swim along the 
surface with great ease. From their internal structure, 
just sketched above, we see how well adapted they are 
for either element, and how capable their blood is of 
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circulating at the bottom, as freely as in the frog or the 
tortoise. They can, however, endure to live in fresh 
water only; for salt is an effectual bane to the whole 
tribe. The greatest serpents are most usually found in 
fresh water, either choosing it as their favourite ele- 
ment, or finding their prey in such places in the great- 
est abundance. But that all will live and swim in li- 
quids, appears from the experiment of Redi, who put 
a serpent into a large glass vessel of wine, where it 
lived swimming about six hours} though, when it was by 
force immersed and kept under that liquid, it lived only 
one hour and a-half. He put another in common water, 
where it lived three days; but when it was kept under 
water, it lived only about twelve hours.* Their mo- 
tion there, however, is perfectly the reverse of what it 
is upon land; for in order to support themselves upon an 
element lighter than their bodies, they are obliged to 
increase their surface in a very artificial manner. On 
earth their windings are perpendicular to the surface; in 
water they are parallel to it: in other words, if I should 
wave my hand up and down, it will give an idea of the 
animal's progress on land; if I should wave it to the 
right and left, it will give some idea of its progress on 
the water. . 

Some serpents have a most horrible foe tor attending 
them, which is alone capable of intimidating the brave. 
This proceeds from two glands near the vent, like those 
in the weasel or polecat; and, like those animals, in pro- 
portion as they are excited by 'rage or by fear^ the 
scent grows stronger. It would seem, however that 
such serpents as are most venomous, are least offensive 
in this particular; since the rattle-snake and the viper 
have no smell whatever; nay, we are told, that at Cali- 
cut and Cranganon, in the East Indies, there are some 
very noxious serpents, who are so far from being disa- 
greeable, that their excrements are sought after, apd 

*Redi, E^per. p. 170. 
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kept as the most pleasing perfume. The iKsculapian 
Serpent is also of this number. 

SK)me serpents bring forth their young alive, as the 
Viper; some bring forth eggs, which are hatched by the 
heat of their situation, as the common Black Snake, 
and the majority of the serpent tribe. When a reader, 
ignorant of anatomy, is told that some of those animals 
produce their young alive, and that some produce eggs 
only, he is apt to suppose a very great difference in the 
internal conformation, which makes such a variety in the 
manner of bringing forth. But this is not the case: these 
animals are internally alike, in whatever manner they 
produce their young; and the variety in their bringing 
forth, is rather a slight than a real discrimination. The 
only difference is, that the viper hatches her eggs, and 
brings them to maturity within her body; the snake is 
more premature in her productions, and sends her eggs 
into the light some time before the young ones are ca- 
pable of leaving the shell. Thus, if either are opened, 
the eggs will be found in the womb, covered with their 
membranous shell and adhering to each other, like large 
beads on a string. In the eggs of both, young ones 
will be found, though at different stages of maturity: 
those of the viper will crawl and bite the moment the 
shell that incloses them is broken open; those o£ the 
snake are not yet arrived at their perfect form. 

Father Labat took a serpent of the viper kind, that 
was nine feet Ibng, and ordered it to be opened ia his 
presence. He then saw the miEmner in which the eggs 
of these animals lie in the womb. In this creature there 
were six eggs, each of the size of a goose-egg, but 
longer, more pointed, and covered with a membranous 
skin, by which also they were united to each other. 
Each of these eggs contained from thirteen to fifteen 
young ones, about six inehes long, and as thick as a 
goose-quill. Though the female from whence they were 
taken was spotted, the young seemed to have a variety 
of colours very different from the parent; and this led 
the traveller to suppose that the colour was no cbarac- 
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teristie mftrk among serpents. These little mischiev- 
ous animals were no sooner let loose from the shell, than 
they crept about, and put themselves into a threatening 
posture, coiling theriiselves up, and biting the stick with 
which he was destroying them. In this manner he kill- 
ed seventy* four young ones, (hose that were contained 
in one of the eggs escaped at the place where the fe- 
male was killed by the bursting of the egg, and their 
getting among the bushes. 

The last distinction that I shall mention, but the most 
material among serpents, is, that some are venomous and 
some inoifensive. If we consider the poison of serpents 
as it relates to man, there is no doubt but that it is a 
scourge and an afflictioh. The various calamities that 
the poison of serpents is capable of producing, are not 
only inflicted by the animal itsc]f, but by men, more 
mischievous than even serpents, who prepare their ve- 
nom to destroy each other. With this the savages poi- 
son their arms, and also prepare their revengeful potions. 
The ancients were known to preserve it for the purpos- 
es of suicide; and even among semi-barbarous countries 
at this day, the venom of snakes is used as a philtre. 

But, though the poison be justly terrible to us, it has 
been given to very good purposes for the animal's own 
proper support and defence. Without this, serpents, 
of all other animals, would be the most exposed and de- 
fenceless; — without feet for escaping a pursuit; without 
teeth capable of ^flicting a dangerous wound, or with- 
out strength for resistance: incapable, from their size, 
of finding security in very small retreats, like the earth- 
worm, and disgusting all from their deformity, nothing 
was left for them but a speedy extirpation. But fur- 
nished as they are with powerful poison, every rank of 
animals approach them with dread, and never seize them 
but at advantage. Nor is this all the advantage they 
derive from it. The malignity of a few serves for the 
protection of all. Though not above a tenth of their 
number are actually venomous, yet the ^inilitude they 
all bear to each other excites a general terror of the 
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whole tribe; and the uncertainty of their enemies in 
which the poison chiefly resides^ makes even the most 
harmless formidable. Thus Providence seems to have 
acted with double precaution> it has given some of them 
poison for the general defence of a tribe naturally fee- 
ble; but it has thinned the numbers of those which are 
venomous, lest they should become too powerful for the 
rest of animated nature. 

From these noxious qualities in the serpent kind, jit 
is no wonder that not only man, but beasts and birds, 
carry on an unceasing war against them. The ichneu- 
mon of the Indians, and the peccary of America, de- 
stroy them in great numbers. These animals have the 
art of seizing them near the head; and it is said that they 
can dcin them with great dexterity. The vulture and 
the eagle also prey upon them in great abundance; and 
often sousing down from the clouds, drop upon a long 
serpent, which they snatch up struggling and writhing 
in the air. Dogs also are bred up to oppose them. 
Father Feuillee tells us, that, being in the woods of 
Martinico, he was attacked by a large serpent which he 
could not easily avoid, when his dog immediately came 
to his relief, and seized the assailant with great courage. 
The serpent entwined him, and pressed him so violently 
that the blood came out of his mouth, and yet the dog* 
never ceased till he had tore it to pieces. The dog was 
not sensible of his wounds during the fight; but soon af- 
ter, his head swelled prodigiously, uid he lay on the 
ground as dead. But his master having found hard by 
a banana tree, he applied its juice, mixed with treacle, 
to the wounds, which recovered the dog, and quickly 
healed his sores. 

But it is in man that these venomous creatures find 
the most dangerous enemy. The Psylli of old were famous 
for charming and destroying serpents. Some moderns 
pretend to the same art. Cassaubon says, that he knew 
a man who could at any time summon a hundred ser- 
pents together, and draw tbem into the fire. Upon a 
certain occasion, when one of them bigger than the 
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rest would not be brought in^ he only repeated bis 
charm; and it can>e forward^ like the rest^ to submit to 
the flakes. Philostratus describes particulariy how the 
Indians charm serpents* "They take a scarlet robe 
embroidered with golden letters^ and spread it before a 
serpent^s hole. The golden letters have a fascinating 
^ower: and, by looking steadfastly, the serpent's eyes 
are overcome and laid asleep.'' These and many other 
feats have been often practised upon these animals by 
artful men, who had first prepared the serpents for 
their exercise, and then exhibited them as adventitiously 
assembled at their call. In India there is nothing so 
common as dancing serpents, which ai^e carried about in 
a broad flat vessel, somewhat resembling a seive. These 
erect and put themselves in motion at the word of com* 
mand. When their keeper sings a slow ti^ne, they seem 
by their heads to keep time; when he sings a quicker 
measure, they appear to move more bris^ and lively. 
All animals have a certain degree of docility; and we 
find that serpents themselves can be brought to move 
and approach at the voice of their master. From this 
trick successfully practiced before the ignorant, it is 
most probable has arisen all the boasted pretension? 
which some have made to charmiflg of serpents; an art 
to which the native Americans pretend at this very day. 
One of LinnsBus's pupUs, we are told, purchased the 
secret from an Indian, and then discovered it to his 
Blaster; but, like all secrets of the kind, it is probable 
this ended in a few unmeaning words of no eflSicacy. 

Though the generality of mankind regard this for- 
midable race with horror^ yet there have been some na- 
tions, and there are some at this day, that consider them 
with veneration *and regard. , The adoration paid by 
the ancient Egyptians to a serpent is well known; many 
of the nations at present along the western coast of Af- 
rica retain the same unaccountable veneration. Upon 
the Gold and Slave Coasts, a stranger, upon entermg 
the cottages of the natives, is often surprised to see the 
roof swarming with serpents, that cling there without 
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molesting, and anmolested by the natives. But his sur* 
prise will increase upon going farther southward to the 
kingdom of Widah, when he finds that a serpent is the 
god of the country. This animi^l^ which travellers de- 
scribe as a huge overgrown creature, has its habitation, 
its temple and its priests. These impress the vulgar 
with an opinion of its virtues; and numbers are daily 
seen to offer, not only their goods, their provisions, and 
their prayers, at the shrine of their hideous deity, but 
also their wives and daughters. These the priests 
readily accept of, and after some days of penance, re- 
turn them to their suppliants, much benefited by the 
serpent's supposed embraces. Such a complicated pic- 
ture of ignorance and imposture gives no very favoura- 
ble impressions of our fellow creatures; but we may say, 
in defence of human nature, that the most frightful of 
reptiles is worshipped by the most uncultivated and 
barbarous of mankind. 

From this general picture of the serpent tribe, one 
great distinction obviously presents itself^ namely, into 
those that are venomous, and those that are wholly des- 
titute of poison. To the first belong the Viper, the 
Rattle- Snake, the Cobra di Capella, and all thejr affini- 
ties; to the other, the Common Black Snake, the Liboya, 
the Boiguacu, the AmphisbsBna, and various others, 
that, though destitute of venom ^ do not cease to be for- 
midable. I will therefore give their history separately, 
beginning with the venomous class, as they have the 
strongest claims to our notice and attention. 



CHAPTER IX. 

Of Venomous Serpents in Genera!. 

The poison of serpents has been for ages one of the 
greatest objects of human consideration. To us who 
seldom feel the vengeful wound, it is merely a subject 
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^f curk)sity5 tot to these placed ia the midst of the 
^rpent tribe, who are every day exposed to some new 
disaster, it becomes a matter of the most serious import- 
ance. To remedy the bite of a serpent is considered 
among.onr physicians a$ one of the slightest operations 
in medicine, but among th€ physicians of the East the 
antidotes for this calamity make up the bulk of their 
dispensaries. In cmr colder climates the venom does 
not appear with that instantaneous operation which it 
exhibits in the warmer regions; for either its poWers are 
less exquisite, or our fluids are not carHed round in 
such rapid circulation. 

In all countries^ how^evec, the poison of the serpent 
is sufficiently formidable to deserve notice, iand to ex- 
cite our ' attention to its nature and effects. It will 
thereftjre, in the first place, be proper to describe its 
seat in the animal, as als6 the instrument by which the 
wound' is made and the. poison injected. In all this 
venomous class of reptiles, whetfier the viper, the rat- 
tle-snakC) or the cobra di capella> there are two large 
teeth or fangs that issue from the upper jaw, and that 
hang out beyond the lower. The rest of the snake tribe 
^re destitute of these, and it is most probable that wher- 
ever these fangs are wanting the animal is Jiarmless; on 
the contrary, wherever they are found, it is to ¥e avoid- 
ed as tlie 3»ost pestilent enemy. : These we the instru- 
ments that seem to place the tr^ distinction between 
animals of the serpent kind; the wounds which these 
fangs inflict pl^duee the most dangerous symptoms; the 
wounds inflicted, by the teeth only are attended with 
nothing more than the ordinary consequences attending 
the bite of any oth^r animal. Our first great attention, 
therefore, upon seeing a serpent^ should be directed to 
the teeth, if it has the fang teeth, it is to be placed 
among the venomous class; if it want$ them, it may be 
set down as inoffensive. I am not ignorant that many 
serpents are said to be dangerous whose jaws are un- 
furnished with fangs, but it is most probable that our 
terrors only have furnished these animals with venom; 
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for of all the tribe whose teeth are thusldrmed, not one 
will be found to have a bag for eootaming poison^ not a 
conduit for injecting it into the wound. The Black 
Snake, the Liboya, the Blind Worol^ and a hundred 
others that might be menticmed have their teeth of an 
equal size, fixed into] the jaws, md with no other ap- 
paratus for inflicting a dangerous wound than a dog 
or a lizard: but it is otherwise with the venomous tribe 
we are now describing; these are well furnished, not 
only with an elaboratory where the poison is formed, but 
a canal by which it 4a conducted to the jaw; a bi^ un- 
der the tooth for keeping it ready for every occasion, 
and also an aperture in the tooth itself for injecting it 
into the wound. To be more particular, the glands that 
serve to fabricate this venomous fluid are situated on 
each side of the head behind the eyes, and have their 
canals ledding from thence to the bottom of the fangs in 
the upper jaw, where they empty into a kind of blad^ 
der, from whence the fangs on each side are seen to 
grow. The venom contained in this bladdtr is a yel- 
lowish, thick, tasteless liquor, which injected into the 
blood is death, yet which may be swallowed without any 
danger. 

The fangs that give the wound come next under ob- 
servati(m: they are large in proportion to the size of 
the animal that bears them; crooked, yet sharp enough 
to inflict a ready wound. They grow one on each side, 
and sometimes two, from two moveable bones in the up- 
per jaw, which by sliding backward or forward have a 
power of erecting or depressing the teeth at pleasure. 
In these bones are also fixed many teeth, but no way 
venomous, and only serving to take and hold the animaFs 
prey. Besides this apt disposition of the fangs, they 
are hollow within, and have an opening towards the 
point like the slit of a pen, through which, when the 
fang is pressed down upon the Jbladder where it grows, 
there is seen to issue a part of the venom that lay below. 
To describe this operation at once: when the serpent is 
irritated to give a venomous wound, it opens its formida* 
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We jaws to the widest extent; the raoveable bones td 
the upper jaw dide forward; the fangs that lay before 
inoHning are thus erected; they sire struck with force 
into the flesh of the obnoxious person; by meeting re- 
sistance at the points, they press upon the bkdders of 
venotn from whence they grow; the venom issues up 
through the hollo wof the tooth, and is pressed out through 
its flit into the wound, which by this time the tooth has 
made in the skin. Thus from a flight puncture, and the 
infusion of a drop of venom scarce larger than the head 
of a pin> the part is quickly inflamed, and, without a pro^ 
per antidote, the whole frante contaminated. 

The appearances which this venom produces are dif- 
ferent, according to the serpent that wounds, or the sea« 
son, or the strength of the animal that strikes the blow. 
If a vipernnflicts the wound, and the remedy be neglect- 
ed, the symptoms are not without danger. It first causes 
an acute pain in the place affected, attended with a 
swelling, first red, and afterwards livid. This by de- 
grees spreads to the neighbouring parts; great faintness, 
and a quick, though low and interrupted pulse ensues: 
to this succeed great sickness at the stomach, bilious and 
convulsive vomitings, cold sweats, pains about the navel^ 
end death itself. But the violence of the symptoms de- 
penck much on the season of the year, the difference of 
the climate, the size or age of the animal, and the depth 
and situation of the wound. These symptoms are much 
more violent, and succeed each other more rapidly after 
the bite of a rattle-snake; but when the person is bit by 
the cobra di capella, he dies in an hour, his whole frame 
being dissolved into a putrid mass of corruption. 

Nothing surely can more justly excite our wonder, 
than that so small a quantity of venom should produce 
such powerful and deadly effects. If the venom itself 
be examined through a microscope^ it will be found to 
shoot into little crystals, that, to an imagination already 
impressed with its potency, look like so many darts fit 
for entering the bhK)d-vessels, and wounding their ten- 
der coats. But all these darts are wholly of our own 
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making; the softest^ mildest fluid whatever^ possessed 
of any consistency, will form crystals under the eye of 
the microscope, and put on an appearance exactly like 
the venom of the viper. In fact, this venom has no 
acrid taste whatever; and to all experiments that our 
senses can make upon it, appears a slimy insipid fluid. 
Charas, who often tasted it, assures us of the fact; and 
asserts, that it may be taken inwardly without any sensi- 
ble effects, or any prejudice to the constitution. But 
the famous experiments that were tried by Redi and 
others, in the presence of the Oreat Duke of Tuscany 
and his court, put this beyond any doubt whatsoever. 
By these it appeared^ that the serpent having once 
bitten, exhausted for that time the greatest part of its 
poison; and though the wound caused by its biting a se- 
cond time was attended with some malignant symptoms, 
yet they were much milder than before. It appeared 
that the serpent biting upon a sponge, or a piece of soft 
bread, and then biting a dog immediately after, did not 
inflict a wound more dangerous than the prick of a 
needle. It appeared that the venom being collected, 
and a needle dipped therein, this produced almost as 
painfal effects as the tooth of the animal itself. But what 
caused the greatest surprise in the court was the seeming 
rashness of one Tozzi, a viper-catcher, who, white the 
philosophers were giving elaborate lectures on the danger 
of the poison when taken internally, boldly desired a 
large quantity of it might be put together, and then, 
with the utmost confidence, drank it off before them 
all. The court was struck with astonishment, and ex- 
pected that the man would instantly fall dead; but they 
soon perceived their mistake, and found that, taken in 
this manner, the poison was as harmless as water; so 
true is that famous passage of Lucan, 

Noxia serpentum eat admixto sanguine ptstis: 
Morsu virus habent^HfoHm in dmieminmtur: 
Focula morte carent. 

What then shall we say to the speedy effect of so 
seemingly harmless a liquid taken into the circulation? 
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Let US first observe^ that milk is one of the most mild 
and npurishing of all fluids^ and seemingly the most 
friendly to the human constitution; yet if milk be in- 
jected into a vein^ it will quickly become fatal, and kill 
with more certain destruction than even the venom of 
the viper. From hence then we may infer, tl^at the 
introducing not only the serpentine venom, but olso ^ 
quantity of any other mixture, into the circulation, 
will be fatal; and that, consequently, serpents kill as 
well by their power of injecting the wound, as by the 
potency of their poison. Some indeed may inject a 
moi'e acrimonious mixture, and this may produce more 
speedy effects; but any mixture thus injected would be 
dangerous, and many would be fatal. 

Ray gives us an instance of the potency of the ser- 

r^nt poison, which, though it has ^11 the air of a fable, 
cannot help transcribing. ^^ A gentleman who went 
over to the East Indies, while he was one day sitting 
among some friends, was accosted by an Indian juggler, 
who offered to show him some experiments respecting 
the venom of serpents; an exhibition usual enough in 
that country. Having first, therefore, produced a large 
serpent, he assured the company that it was harmless; 
and to convince them of what he said, he tied up his 
arm, as is usual with those who are going to be bled, 
and whippf^d the serpent till it was provoked to bite 
him. Having drawn in this manner about half a spoon- 
ful of blood from his arm, he put the congealed clot 
\ipon his thigh. He then took out a much smaller ser- 
p^t, which was no other than the cobra di capella; and 
having tied up its neck, he procured about half a drop 
of its venom, which he sprinkled on the clot of blood 
on his thigh, which instantly began to ferment and 
bubble, and soon changed colour, from a red into a yel- 
low.'' 

This he pretended was caused by the extreme malig- 
nity of that animaPs venom: however, I have no doubt 
that the whole is either a fable, or a trick of the Indian; 
who, while he seemed to mix the serpent's venom, actu- 
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into the mass of blood, whiok was cap^e of woi*kbg 
such a ehaDge. It <;ao]iot be iMi^posed tiiat a^y s^itmai 
pdfson couidact ^ powerfully upon the blood already 
drawn and coagulated; for a poison that c6old t^perate 
thiis instantaneously upon cold blood, could not fail ^ 
soon destroying the animal itself. 

Be this as it will, the effects of serpent poison are too 
well known, though the manner of operation be not so 
clear. As none of this malignant tribe grow to ar great 
size, the longest of them not exceeding nine feel, they 
seldom seek the combat widi larger animdd, or offend 
others till they are first ofibnded. Did they exert their 
malignity in proportion to their power, they could easi- 
ly drive the ranks of nature before them; but they seem 
unconscious of their own superiority, and rather fly thaft 
offer to meet the meanest opposer. Their food chiefly 
consists of small prey, such as birds, moles, toads, and 
lizards; so that they never attack the more formidable 
animals, that would seldom die unrevenged. They lurk 
therefore, in the clefts of rocks, or among stony places; 
they twine round the branches of trees, or sun them- 
selves in the long grass at the bottom. There they only 
seek repose and safety. If some unwary traveller in- 
vades their retreats, their first effort is to fly; bat 
when either pursued or accidentally tirod upon, lY\ey 
then make a fierce and filial resi^nce. For this. pur- 
pose, they raise themselves according to their strength 
upon their tail, erect their head, seize the limb that 
presses them; the wound is given, and the head with- 
drawn in a moment. It is not, therefore, without rea- 
son that the Asiatics, who live in regions where serpents 
greatly abound, wear boots and long clothes, which very 
well protect their lower parts from the accidental resent- 
ment of their reptile annoyers. 

In the Eastern and Western Indies, the number of 
noxious serpents is various; in this country we are ac- 
quainted only with one. The viper is the ctoly animal 
in Great Britain from whose bite we have any thing to 
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fear; itk tj^t tromeal dmatei^ the ratde-^snake^ tiie 
wht)i<^^ake^ aii4 tne eabm 4i eapella^ are the moat for- 
ttitdabte^ tfami^ by no means the moat c&tninoA. From 
the general iMAoriety of these aerpettts^ and the imiyeis 
^al teff m* which they oecaatoii) it would aeem that few 
otilers are possessed of such powerful malignitv. 

Vipers are found in many parts of this island; but the 
dry^ i^ony^ and particularly the ehalky countries abound 
with th^m. This aoimal seldom grows to a greater 
length than two feet; though sometimes they are tkmtvi 
ftbove three. The ground eolour of their bodies is a 
dirty yellow; that of the female is deeper* The back 
is marked the whole length with a series of rhomboid 
black spots^ tmaehing each other at the points; the sides 
with triangular ones, the belly entirely black. It is 
chiefly distinguished from the common black snake by 
the cdour, which in the latter is more beautifully mot- 
tted, ae well as by the head, which is thicker than the 
body; but particularly by the tail, which in the viper, 
though it ends in a point, does not run tapering to so 
great a length as in the other. When, therefore, other 
dktinetions fail, the diflSerence of the tail can be discern- 
ed at a Yiingle glance. 

The viper differs from most other serpents in being 
much slower, as also in excluding its young completely 
formed, and bringing them forth alive. The kindness 
of Providence seems exerted not only in diminishing 
the ^eed, but also the fertility of this dangerous crea- 
ture. They copulate in May, and are supposed to be 
about three months before they bring forth, and have 
seldom above eleven eggs at a time. These are of the 
size of a blackbird's egg, and chained ti^ether in the 
womb like a string of beads. Each egg contains from 
one to four young ones, so that the whole of a brood 
may amount to about twenty or thirty. They continue 
in the womb till they come to such perfection as to be 
able to burst from the shell; and they are said by their 
own eiStirts to creep from confinement into the open air, 
where they continue for several days without taking any 
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food whatsoever. ^^ We have been ohim assured/' si^s, 
Mr. Pennaat^ ^^ by intelligent people, of the truth of 
a fiict, that the you^ of the viper when tei^rified wiB 
mn down the throat of the parent, and seek shelter in 
its beUy, in the same manner as the young (tf the opos- 
sum retire into the ventral pouch of the old one. 
From this/' continues he, ^^ some have im^ned that 
the viper is so unnatural as to devour its own young; 
but this deserves no credit, as these animals live up(m 
frogs, toads, lizards, and young birds, which they often 
swallow whole, though the morsel is often three times as 
thick as their own body/^ 

The viper is capable of supporting very long absti- 
nence, it being known that some have been kept in a 
box six months without food: yet during the whole time 
ihey did not abate of their vivacity. They feed o«ly 
a small part of the year, but never during their con- 
finement; for if mice, their favourite diet, should at 
that time be thrown into their box, though they will kill, 
yet they will never eat them. When at liberty, they 
remain torpid throughput the winter; yet when c(mfin* 
ed, have never been observed to take their annual re- 
pose. Their poison, however, decreases in proportion 
to the length of their confinement; and it is thought, 
that the virtues of the animal's flesh, are by the same 
restraints considerably lessened. 

They are usually taken with wooden tongs by the end 
of the tail, which may be dope without danger; for^ 
while held in that position, they are unable to wind 
themselves up to hurt their enemy: yet, notwithstand- 
ing this precaution, the viper-catchers, are frequ^ii^y 
bit by them; but by the application of olive oil, the 
bite is effectually cured. 

One William Oliver, a viper-catcher at Bath, was 
the first who discovered this admirable remedy- On 
the first of June 1735, in the presence of a great num- 
ber of persons, he suffered himself to be bit by an old 
black viper, brought by one of the company, upon (he 
wrist and joint of the thumb of the right Imidy so that 
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drops of blood came out of the wound: he immediately 
felt a violent pain^ both at the top of his thumbs and up 
his arm^ even before the viper was loosened from his 
hand; soon after he feJt a pain, resembling that of burn- 
ing, trickle up his arm; in a few minutes his eyes be- 
gan to look red and fiery, and to water much; in less 
thanap hour he perceived the venom seize his heart, 
with a prickbg pain, which was attended with faintness, 
shortness of breath, and cold sweats; in a few minutes 
after this, his belly began to swell, with great gripings, 
and pains in his back, which were attended with vomit- 
ings and purgings: during the violence of these symp- 
toms, his sight was gone for several minutes, but he 
could hear all the while. He said, that in his former 
experiments he had never deferred making use of his 
remedy longer than he perceived the effects of the ven- 
om reaching his heart; but this time, being willing to 
satisfy the company thoroughly, and trusting to the 
speedy effects of his remedy, which was nothing more 
than olive oil, he forebore to apply any thing till he 
found himself exceedingly ill, and quite giddy. About 
an hour and a quarter after the first of his being bit, a 
chaffing-^dish of glowing charcoal was brought m, and 
bis naked arm was held over it, as near as he could bear^ 
while his wife rubbed in the oil with her hand, turning 
his arm continually round, as if she would have roai^ted 
it over the coals: he said the poison soon abated, but the 
swelling did not diminish much. Most violent purgingS 
and vomitings soon ensued; and his pulse became so low^ 
and so often interrupted, that it was thought proper to 
order him a repetition of cordial potions; he said he was 
not sensible of any great relief from these; but that a 
glass or two of olive oil drank down, seemed to give him 
ease. Continuing in this dangerous condition, he was 
put to bed, where his arm was again bathed over a pan 
of charcoal, and rubbed with olive oil, heated in a ladle 
over the charcoal, by Dr. Mortimei^s direction, who 
was the physician that drew up the account. From 
this last operation, he declared that he found immediate 
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case, as though by some charm: he sooa after felt into a 
profound sleep, and, after about nine hours sound rest, 
awaked about six the next morning, and found himself 
very well; but in the afternoon, on drinking some rum 
and strong beer, so as to be almost intoxicated, the swell- 
ing returned, with much pain and cold sweats whieb 
abated soon on bathing the arm, as before, and wrap- 
ping it up in a brown paper soaked in the oil. 

Such are the effects of the riper^s bite; yet its flesh 
has long been celebrated as a noble medicine. A broth 
made by boiling one viper in a quart of water till it 
comes to a pint, is the usual method in which it is given 
at present; and it is said to be a very powerful restora- 
tive in battered constitutions: the salt of vipers is also 
thought to exceed any other animal salt whatever, in 
giving vigour to the languid circulation, and prompting 
to venery. 

The Ratde^snake is bred in America, and in no part 
of the Old- World. Some are as thick as a* man's leg, 
and six feet in length; but the most usual size is from 
four to five feet long. In most particulars it resemWcs 
the viper; like that animal, having a large head and a 
small neck, being of a dusky colour, and furnished with 
fangs that inflict the most terrible wounds. It differs, 
however, in having a large scale, which hangs like a 
pent-house over each eye. The eye also is furnished 
with a nictitating membrane> that preserves it from dust; 
and its scales are of a considerable degree of hardness. 
They are of an orange, tawny, and blackish colour on 
the back; and of an ash colour on the belly, inclining to 
lead. The male may be readily distinguished from the 
female, by a black velvet spot on the head, and by the 
head being smaller and longer. But that which, be- 
sides their superior malignity, distinguishes them from 
all other animals, is their ratde, an instrun^ent lodged 
in their tail, by which they make such a Ibud rattling 
noise, when they move, that their approach may readily 
be perceived, and the danger avoided, i^'^ rattle, 
iriiich is placed in fte tail, somewhat resembliss, when 
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taken out of the body, the curb chain of a bridle: it is 
composed of several thin, hard, hollow bones, linked to 
each other, and rattling upon the slightest motion. It 
is supposed by some, that the snake acquires an addi- 
tional bone every year; and that from hence, its age may 
be precisely known: however this may be, certain it is, 
that the young snakes of a year or two old have no rat- 
tles at all; while many old ones have been killed, that 
had from eleven to thirteen joints each. They shake 
and make a noise with these rattles with prodigious 
quickness when they are disturbed; however, the pec- 
cary and the vulture are no way terrified at the sound, 
but hasten, at the signal, to seize the snake, as their 
most favourite prey. 

It is very different with almost every other animal. 
The certain death which ensues from this terrible crea- 
ture^s bite, makes a solitude wherever it is heard. It 
moves along with the most majestic rapidity; neither 
seeking to offend the larger animals, nor fearing their 
insults. If unprovoked, it never meddles with any 
thing but its natural prey; but when accidentally trod 
upon, or pursued to be destroyed, it then makes a dread- 
ful and desperate defence. It erects itself upon its tail, 
throws back the head, and inflicts its wound in a mo- 
ment; then parts, and inflicts a second wound: after 
which we are told by some, that it remains torpid and 
inactive, without even attempting to escape. 

The very instant the wound is inflicted, though small 
in itself, it appears more painful than the sting of a bee. 
This pain, which is so suddenly felt, far from abating, 
grows every moment more excruciating and dangerous; . 
the limb swells; the venom reaches the head^ which is 
soon of a monstrous size; the eyes are red and fiery; the 
heart beats quick, with frequent interruptions, the pain 
becomes insupportable, and some expire under it in five 
or six hours, but others, who are of stronger constitu- 
tions, survive the agony for a few hours longer, only to 
sink under a general mortification, which ensues and 
corrupts the whole body. 
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As a gentleman in Yir^nia was walkiog in the fields 
for his amusement, he accidentally trod upon a rattle- 
snake, that had been lurking in a stony place, which, 
enraged by the pressure, reared up, bit bis hand, and 
shook its rattles. The gentleman readily perceived 
that he was in the most dreadful danger; but, unwilling 
to die unrevenged, he killed the sns^e, and carrying it 
home in his hand, threw it on the ground before his 
family, crying out, '^ I am killed, and there is my mur- 
derer!'' In such an extremity the speediest remedies 
were the best. His arm, which was beginning to swells 
was tied up near the shoulder, the wound was anointed 
with oil, and every precaution taken to stop the infec- 
tion. By the help of a very strong constitution he re- 
covered; but not without feeling the most various and 
dreadful symptoms for several weeks together. His arm 
below the ligature, appeared of several colours, with a 
writhing among the muscles, that, to his terrified imagi- 
nation, appeared like the motions of the animal that 
had wounded him. A fever ensued; the loss of his 
hair, giddiness, drought, weakness and nervous faint- 
ings; till, by slow degrees, a very strong habit overpow- 
ered the latent malignity of the poison. 

Several remedies have been tried to alleviate this ca-: 
lamity. A deeoction of the Virginian snake-root is 
considered as the most effectual; and at the same lime 
the head of the animal bruised and laid upon the part 
affected, is thought to assist the cure. In general, how- 
ever, it is found to be fatal; and the Indians, sensible of 
this, take care to dip their arrows in the poison under 
the rattle-snake's fengs, when they desire to take a sig- 
nal revenge of their enemies. 

Thus much concerning this animal is agreed upon by 
every naturalist; there are other circumstances in its 
history which are not so well ascertained. And first, its 
motion, which some describe as the swiftest imaginable, 
asserting, that its Indian name ofEcacoalt, which signifies 
the wind-serpent, implies its agility: others, on the con- 
trary, assert, that it is the slowest and the most sluggish 
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of all serpents^ and that it seldom moves from one place^ 
In this opposition of opinions^ there are others who as- 
sert^ that on even ground it moves but slowly; but then^ 
among rocks^ that it goes at a great rate. If we may 
argue from analogy, the opinion of those who contend 
for its slow motion seems the most probable, as the vi- 
per, which it so very much resembles, is remarkable 
among serpents for its inactivity. 

It is said also by some, that the rattle-snake has a 
power of charming its prey into its mouth; and this is 
as strongly contradicted by others. The inhabitants of 
Pennsylvania are said to have opportunities of observ- 
ing this strange fescination every day. The snake is 
often seen basking at the foot of a tree, where birds 
and squirrels make their residence. There, coiled up- 
on its tail, its jaws extended, and its eyes shining like 
fire, the rattle-snake levels its dreadful glare upon one 
of the little animals above. The bird or the squirrel, 
whichever it may be, too plainly perceives the mischief 
meditating against it, and hops from branch to branch, 
with a timorous plaintive sound, wishing to avoid, yet 
incapable of breaking through the fascination; thus it 
continues for some time its feeble efforts and complaints, 
but is still seen approaching lower and lower towards 
the bottom branches of the tree, until, at last, as if 
overcome by the potency of its fears, it jumps down 
from the tree directly into the throat of its frightful 
destroyer. 

In order to ascertain the truth of this story, a mouse 
was put into a large iron cage, where a rattle-snake was 
kept, and the eifect carefully observed. The mouse re- 
mained motionless at one end of the cage, while the 
snake at the other, continued fixed, with its eye glar- 
ing full on the little animal, and its jaws opened to their 
widest extent: the mouse for some time seemed eager 
to escape; but every effort only served to increase its 
terrors, and to draw it still nearer the enemy; till, after 
several ineffectual attempts to break the fascination, it 
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was seen to run into the jaws of the rattle-sni^^ where 
it was instantly killed. 

To these accounts the incredulous oppose the impro- 
hahility of the fact; they assert that such a power as- 
cribed to serpents, is only the remnant of a vulgar error, 
by which it was supposed that serpents could be charm- 
ed, and had also a power of charming. They aver, that 
animals are so far from running down the throat of a rat- 
tle-snake in captivity, that the snake will eat nothing in 
that state, but actually dies for want of subsistence. 

A serpent, called the Whip-snake, is still more veno- 
mous than the former. This animal which is a native 
of the East, is about five feet long, yet not much thicker 
than the thong of a coachman's whip. It is exceedingly 
venomous; and its bite is said to kill in about six hours. 
One) of the Jesuit Missionaries happening to enter into 
an Indian pagoda, saw what he took to be a whip-cord 
lying on the floor, and stooped to take it up; but upon 
handling it, what was his surprise to find that it was 
animated, and no other than the whip-snake, of which 
he had heard such formidable accounts! Fortune^ how- 
ever, seemed favourable to him, for he grasped it by 
the head, so that it had no power to bite him, and only 
twisted its folds up his arm. In this manner he held it, 
till it was kilkd by those who came to his assistance. 

To this fonoJidable class might be added the Asp, 
whose bite however itfuot attended with those drowsy 
symptoms which the ancients ascribed to it. The Ja- 
culus of Jamaica also is one of the swiftest of the serpent 
kind. The Haemorrhois, so called from the haemorr- 
hages which its bite is said to produce; the Seps, whose 
wound is very venomous, and causes the part affected 
to corrupt in a very short time; the Coral Serpent, 
which is red, and whose bite is said to be fatal. But of 
all others, the Cobra di Capella, or Hooded Serpent, 
inflicts the most deadly and incurable wounds. Of this 
formidable creature there are five or six different kinds; 
but they are all equally dangerous, and their bite fol- 
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lowed by speedy and certain death. It is from three 
to eight feet long^ with two large fangs hanging out of 
the upper jaw. It has a broad neck, and a mark of 
dark brown on the forehead; which, when viewed front- 
wise, looks like a pair of spectacles, but behind like 
the head of a cat. The eyes are fierce, and full of fire; 
the Iiead is small, and the nose flat, though covered with 
very large scales, of a yellowish ash colour; the skin is 
white, and the large tumour on the neck is flat and co- 
vered with oblong smooth scales. The bite of this ani- 
mal is said to be incurable^ the patient dying in about 
an hour after the wound, the whole frame being dissolv- 
ed into one putrid mass of corruption.* 

To remedy the bite of all these animals, perhaps 
salad-oil would be very efficacious; however, the Indians 
make use of a composition, which is called in Europ^s 
Petro di Cobra, or the Serpent Stone; and which, ap- 
plied to the wound, is said to draw out the venom. The 
composition of this stone, for it is an artificial substance, 
is kept a secret; and perhaps its effects in extracting 
the venom may be imaginary: nevertheless, it is certain 
that it has a power of sticking to the skin, and sucking 
a part of the blood from the wound. This it may do 
somewhat in the same manner as we see a tobacco-pipe 

[* " In the year 1759," says M. d'Obsonville, <'I witnessed 
a very singular instance of the eflfects of the bite of one of these 
serpents, which happened in the midst of a corps of troops com- 
manded by M. de Bussy. Anflndian Gentoo merchant perceived 
a Mahometan soldier of his acquidntance going to kill one of 
these reptiles, which he had found sleeping under his packet; 
the Gentoo flew to beg its life, protesting it would da no hurt 
if it was not first provoked, passing at the same time his hand 
under its belly to carry it out of the camp, when suddenly it 
twisted round, and bit his little finger; upon which this unfor- 
tunate martyr of a fanatic charity gave a shriek, took a few 
steps, and fell down insensible. They fiew to his assistance, 
applied the serpent- stone, fire and scarifications; but they were 
all ineffectual, his blood was already coagulated. About an hour 
after, I saw the body as they were going to bum it, and I 
thought I perceived S(me indications of a complete dissolution 
of the blood."] 
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Slick to the lips of a mm who is smokiagj yet stiU w^ 
are ignoraat of the manner, and the secret might pro- 
bably be of some ttse in medicine. It were to be wished 
dierefore, that those who go into India would examine 
into this composition, and give us the result of their in- 
quiries; but I fear that it is not to benefit mankind, that 
our travellers now go to India. 



CHAPTER X. 

Of Skrpents without Verwm. 

The class of serpents without poison may be distin- 
guished fh)m those that are venomous by their wanting 
the feng teeth; their heads also are not so thick in pro- 
portion to their bodies; and, in general, they taper off 
to the tail more gradually in a point. But notwith- 
standing their being destitute of venom, they do not 
cease to be formidable: some grow to a size by which 
they become the most powerful animals of the fore^ 
and even the smallest and most harmless of this slender 
tribe find protection from the similitude of their form. 

The fangs make the great distinction among serpents, 
and all this tribe are without them. Their teeth are 
short, numerous, and, in the smaller kinds, perfectly ia- 
offemiive; they lie in either jaw, as in frogs and fishes, 
their points bending backwards, the better to secure 
tiieir prey. They want that artificial mechanism by 
which the poisonous tribe inflict such deadly wounds; 
they have no gland in the head for preparing venom, no 
conduits for conveying it to the teeth, no receptacles 
there, no hdlow in the instrument that inflicts the wound. 
Their bite, when the teeth happen to be large enough 
to penetrate the skin, (for in general they are too small 
for this purpose,) is attended with no other symptoms 
than those of an ordinary puncture; and many of this 
tribe, as if sensible of their own impotence, cannot be 
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provoked to bite^ though never i^ rudely assaulted. 
They hiss, dart out their forky tongues, erect themselves 
on the tail, and call up all their terrors to intimidate 
their aggressors, but seem to consider their teeth as un- 
necessary instruments of defence, and never attempt to 
ui^ them. ' Even among the largest of this kind, the 
teeth are never employed in the most desperate engage- 
ments. When a hare or a bird is caught, the teeth may 
serve to prevent such small game from escaping; but 
when a bu&lo or a tiger is to be encountered, it is by 
the strong folds of the body, by the fierce verberations 
of the tail, that the enemy is destroyed: by thus twining 
round, and drawing the knot with convulsivfe energy, 
this enormous reptile breaks every bone in the quadru- 
peds body, and then at one morsel devours its prey. 

From hence we may distinguish the unvenomous tribe 
into two kinds: first into those which are seldom found 
of any considerable magnitude, and that never offend 
animals larger or more powerful than themselves, but 
whicl][ find their chief protection in flight, or in the 
doubtfulness of their form; secondly, into such as grow 
to an enormous size, fear no enemy, but indiscriminately 
attack all other animals and devour them. Of the first 
kind is the common Black Snake, the Blind Worm, the 
j^sculapian Serpent, the Amphisbsna, md several oth- 
ers. Of the second, the Liboya, the Boiguacu, the De- 
pona, and the Boiquatrara. 

The Black Snake is the largest of English ser- 
pents, sometimes exceeding four feet in length. The 
neck is slender; the middle of the body thick; the back 
and sides covered with small scales; the belly with ob- 
long, narrow transverse plates; the colour of the back 
and sides are of a dusky brown; the middle of the back 
marked with two rows of small black spots, running from 
the head to the tail; the plates an the belly are dusky; 
the scales on the sides are of a bluish white; the teeth 
are small and serrated, lying on each side of the jaws in 
two rows. The whole species is perfectly inoffensive, 
taking shelter in dunghills, and among bushes in moist 



Digitized by 



Google 



400 HISTORr OF 

places; from whence they seldom remove^ unless in the 
midst of the day in summer^ when they are called out 
by the heat to bs^k themselves in the sun. If disturbed 
or attacked, they move away among the brambles with 
great swiftness; but if too closely pursued, they hiss 
and threaten, and thus render themselves formidable^ 
though incapable of offending. 

The black snake preys upon frogs, insects, worms, 
mice, and young birds; and, considering the smallness 
of the neck, it is amazing how large an animal it will 
swallow. The black snake of Virginia, which is larger 
than ours, and generally grows to six feet long, takes a 
prey proportionable to its size, — ^partridges, chickens^ 
and young ducks. It is generally found in the neigh- 
bourhood of the hen-roost, and will devour the eggs 
even while the hen is sitting upon them: these it swal- 
lows whole; and often, after it has done the mischief, 
will coil itself round in the nest. 

The whole of this tribe are oviparous, excluding 
eighty or a hundred eggs at a time, which are laid in 
dunghills or hot-beds, the heat of which, aided by that 
of the sun, brings them to maturity. During winter they 
lie torpid in banks of hedges, and under old trees. 

The Blind Worm is another harmless reptile, with a 
formidable appear^ce. The usual length of this spe- 
cies is eleven inehes. The eyes are red; Ae Viead 
small; the neck still more slender: from that pa^t the 
body grows suddenly, and continues of an equal bulk to 
the tail, which ends quite blunt: the colour of the back 
is cinereous, marked with very small lines, composed of 
minute black specks; the sides are of a reddish cast; 
the belly dusky, and marked like the back. The mo- 
tion of this serpent is slow; from which, and from the 
smallness of the eyes, are derived its names, some calling 
it the Slow, and some the Blind Worm. Like all the 
rest of the kind in our climates, they lie torpid during 
winter, and are sometimes found in vast numbers twist- 
ed together. This animal, like the former, is perfectly 
innocent; however, like the viper, it brings forth its 



Digitized by 



Google 



THE SERPENT KIND. 401 

young alive. Gesner tells us, that one of these being 
struck on the head when it was pregnant^ it immediately 
cast forth its young. 

The Amphisboena, or the Double-headed Serpent, is 
remarkable for moving along with either the head or the 
tail foremost; and from thence it has be^n thought to 
have two heads. This error took its rise from the 
thickness of the tail, which at a distance may be mistak- 
en for another head. Upon a nearer view, however, 
the error is easily discovered, and the animal will be 
found formed according to the usual course of nature. 
It is as thick at one end as at the other; and the colour 
of the skiri is like that of the earth, being rough, hard,, 
and variously spotted. Some have affirmed that its bite 
is dangerous; but this must be a mistake, as it wants the 
&ngs, and consequently the elaboratory that prepares 
the poison. 

These animals are only formidable from their simili- 
tude to the viper tribe; and in some countries where 
such reptiles are common, they make the distinction so 
exactly, that while they destroy serpents of one kind 
with great animosity, they take others into their houses, 
and even into their bosoms, with a kind of unaccounta- 
ble affection. The j^sculapian Serpent of Italy is amopg 
this number. It is there suffered to crawl about the 
chambers, and often gets into the beds where people lie. 
It is a yellow serpent, of about an ell long; and though 
innoeent, yet will bite when exasperated. They are 
said to be great destroyers of mice, and this may be the 
reason why they are taken under human protection. 
The Bohuna of Ceylon is equally a favourite amoiig the 
natives, and they consider the meeting it as a sign of 
good luck. The Surinam Serpent, which soi^e improp- 
erly call the Ammodytes, is equally harmle^ and desira- 
ble among the savages of that part of the world. They 
eonsickr themselves as extremely hapy y if this animal 
come into their huts. The ccrfours of this serpent are 
so many and beautiful that they surpass all description; 
and these perhaps are the chief induccHients to^the sava- 
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ges to consider its yisits as so very fortunate. A still 
greater favourite is the Prince of Serpents, a native of 
Japan, that has not its equal for beauty. The scales 
which cover the back are reddish, finely shaded, and 
marbled with large spots of irregular figures mixed with 
black. The fore part of the head is covered with large 
beautiful scales, the jaws bordered with yellow, the 
forehead marked witli a black marbled streak, and the 
eyes handsome and lively. But of all others, the Ge- 
renda of the East Indies is^the most honoured and esteem- 
ed. To this animal, which is finely spotted with vari- 
ous colours, the natives of Calicut pay divine honours; 
and while their deity lies coiled up, which is its usual 
posture, the people fall upon their faces before it with 
stupid adoration. The African Grerenda is larger, and 
worshipped in the same manner by the inhabitants of 
the coasts of Mozambique. The skin is not so finely 
spotted as the former, but it is variegated all over the 
body with very fine white, ash-coloured, and black 
spots. The brilliancy of colouring in these reptiles 
would only serve with us to increase our disgust; but in 
those countries where they are common, distinctions are 
made, and even in this horrid class there are some eyes 
that can discover beauty. 

But in the larger tribe of serpents there is jiothing 
but danger to be apprehended. This formiAaWe 
cla^ though without venom, have something frightful 
in their colour, as well as their size and form. They 
-want that vivid hue with which the savages are so much 
pleased in the lesser kinds; they are all found of a dusky 
colour with large teeth, which are more formidable 
than daiv^erous. 

The fins^ of this class is the Great Liboya of Java and 
Brasil, whicV Leguat affirms he has^seen fifty feet long. 
Nor is he sin^kr in this report, as many of the mis- 
sionaries affirm \^e same; and we have the concurrent 
testimony of histoftans as a further proof. The largest 
animal of this kind which has been brought into Eu- 
rope, is but thirty-six feet long; and it is probable, that 
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much greater have beeii seen and destroyed, before they 
were thought worth sending so far to satisfy European cu- 
riosity. The most usual length, however, of the Liboya^ 
is about twenty feet, and the thickness in proportion. 
The teeth are small in proportion to the body, litir are 
they used but when it seizes the smallest prey.. It lies 
in wait for wild animals near the paths, and when it 
throws itself upon them, it wraps them round so closely 
as to break all the bones; then moistening the whole 
body over with a slaver, it makes it fit for deglutition 
and swallows it whole. 

The Boiguacu issupposed to be the next in magnitude, 
and has often been seen to swallow a goat whole. It is 
thickest in the middle of the body, and grows shorter 
and smaller towards the head and the tail; on the mid- 
dle of the back there is a chain of small black spots run* 
ning along the length of it, and on each side there are 
large round black spots, at some distance from each 
other, which are white in the centre: between these, 
near the belly, there are two rows of lesser black spots, 
which run parallel to the back. It has a double row of 
sharp teeth in each jaw, of a white colour, and shining 
like mother-of-pearl. The head is broad, and over the 
eyes it is raised into two prominences; near the extremi- 
ty of the tail there are two claws, resembling those of 
birds. 

These serpents lie hid in thickets; from whence they 
sally out unawares, and raising themselves upright on 
their tails, will attack both men and beasts. They make 
a loud hissing noise when exasperated; and sometimes, 
winding up trees, will dart down upon travellers, and 
twist themselves so closely round their bodies^ as to des- 
patch them in a very few minutes. Condamine, how- 
ever, affirms, that their bite is not dangerous; for though 
the teeth are so large as to inspire the beholder with 
terror, yet the wound they make is attended with no 
dangerous consequences whatever. Dellon affirms, that 
they generally haunt desert places; and though they arc 
sometimes seen near great towns, or on the banks of 
rivers; yet it is generally after some great inundation; he 
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never saw any but what were dead, and they appeared 
him like the trunk of a great tree lyiog on the ground. 

To this dasB of large serpents we nay refer the De- 
pooa^ a native of Mexico^ with a very^ large head and 
great jaws. The mouth is armed with cutting erodced 
teeth^ among whieh there are two longer than the rest, 
pheed in the fore part of the upper jaw, but very dif- 
ferent from the fiwgs of the viper. All round the moudi 
there is a broad sealy border; and the ey^ are so 
large, that they give it a very terrible aspect. The 
forehead is covered with very large scales, on which are 
placed others that are smaller, curiously ranged; those 
on the back are grayish, and along it runs a double chain, 
whose ends are joined in the manner of a buckler. Each 
side of the belly is marbled with large square spots, of 
a chesnut colour; in the middle of which is a spot, which 
is round and yellow. They avoid the sight of man, and 
consequently never do much harm. 

Such are the most noted animals of the serpent tribe; 
but to recount all would be a vain as well as an useless 
endeavour. In those countries where they abound, their 
discriminations are so numerous, and their colour so va- 
rious, that every thicket seems to produce a new auimal. 
The same serpent is often found to bring forth animals 
of eight or ten different colours; and the naturaJist who 
attempts to arrange them by that mark, will finA \ihat he 
has made distinctions which are entirely disowned by 
nature: however, a very considerable number might be 
added to enlarge the catalogue; but having supplied a 
general history, the mind turns away from a subject 
where every object presents something formidable or 
loathsome to the imi^nation. Indeed, the whole tribe 
resemble each other so nearly, that the history of one 
may almost serve for every other. They are all terrible 
to the imagination, all frightful to behold in their fury, 
and have long been considered as a race of animals be- 
tween whom and man there is a natural antipathy. 
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